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(57)Abstract: 

PURPOSE: To miniaturize the title apparatus and to 
record an image of which color or density unevenness is *■ 
suppressed by a method wherein a plurality of ejection 
nozzle arrays each of which ejects different kind of ink 
having different density or color are integrally provided 
by being aligned in a direction different from a head 4rl|fe: 
movement direction. 

CONSTITUTION: In an (N+1)th line, recording of a high 
density black color Kk, a high density yellow Yk and LF 
are executed at the second scanning, recording of a high 
density cyan color Ck, a low density cyan color Cu and 
LF are executed at the third scanning and recording of a 
high density magenta color Mk, a low density magenta 
color Mu and LF are executed at the fourth scanning, 
thus one line of image is accomplished by three times of 
scannings. Recording of a high density yellow color and a 
high density black color is executed on the first scanning 
position at the second and fourth scannings so that in 
the case of using two arrays of ink jet units, recording of 

64 dots that are twice the number of dots of magenta or cyan, is executed at one time. In this 
manner, the ink jet unit wherein a liquid chamber is divided and ink ejection nozzles each of 
which ejects different color are provided on an identical nozzle forming face so that the number 
of the recording heads or ink cartridges can be reduced and the apparatus can be miniaturized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The aforementioned recording head is an ink-jet recording device characterized by 
equipping the aforementioned main scanning direction with two or more delivery trains for 
carrying out the regurgitation of the ink of concentration in which each differs in the ink-jet 
recording device which records on a record medium-ed by breathing out ink in the different 
direction from the recording head concerned at one using the recording head for carrying out the 
regurgitation of the ink, moving this recording head to main scanning direction. 
[Claim 2] The aforementioned recording head is an ink-jet recording device according to claim 1 
characterized by having two or more delivery trains for carrying out the regurgitation of the ink 
of different concentration for every ink of a different color the account of before. 
[Claim 3] The aforementioned recording head is an ink-jet recording device according to claim 2 
characterized by equipping the aforementioned main scanning direction with two or more delivery 
trains which it has for every ink of a different color in the different direction at one the account 
of before. 

[Claim 4] The aforementioned recording head is an ink-jet recording device according to claim 2 
characterized by equipping one with two or more delivery trains which it has for every ink of a 
different color at the aforementioned main scanning direction the account of before. 
[Claim 5] The aforementioned main scanning direction is an ink-jet recording device 
characterized by to have arranged two or more delivery trains for carrying out the regurgitation 
of the ink of a color in which it arranges from the recording head concerned in the direction in 
which the aforementioned recording heads differ in the ink-jet recording device which records on 
a record medium-ed by breathing out ink, and each differs to the aforementioned main scanning 
direction for every concentration of ink, and to equip one with them, moving this recording head 
to main scanning direction using the recording head for carrying out the regurgitation of the ink. 
[Claim 6] For the main scanning direction concerned, each of two or more delivery trains which 
carry out the regurgitation of the ink of different concentration or a color different the account 
of before is an ink-jet recording device according to claim 1 to 5 characterized by being arranged 
so that a part of delivery train concerned may overlap a part of other delivery trains in a 
different direction the account of before. 

[Claim 7] For the main scanning direction concerned, each of two or more delivery trains which 
carry out the regurgitation of the ink of different concentration or a color different the account 
of before is an ink-jet recording device according to claim 1 to 5 characterized by setting other 
delivery trains and predetermined intervals and being arranged in a different direction the 
account of before. 

[Claim 8] The aforementioned ink-jet recording device is an ink-jet recording device according 
to claim 1 to 7 characterized by performing operation which it has [ operation ] a cap for 
covering two or more deliveries of the aforementioned recording head, and performing ink 
suction, and relative displacement of the aforementioned recording head and the aforementioned 
cap is performed [ operation ] at the time of the aforementioned ink suction, and produces a 
crevice among recording heads and caps concerned. 

[Claim 9] In the ink-jet recording device which records on a record medium-ed by breathing out 
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ink from the recording head concerned using the recording head for carrying out the 
regurgitation of the ink while moving this recording head to main scanning direction The 
aforementioned recording head is a delivery train which comes to arrange two or more deliveries 
for carrying out the regurgitation of the ink in the direction in which the aforementioned main 
scanning direction differs. Two or more delivery trains which carry out the regurgitation of the 
ink of concentration in which it arranges in the different direction from the aforementioned main 
scanning direction, and each differs It arranges and prepares for the aforementioned main 
scanning direction for every color of the ink concerned, all the pixels of a field recordable by one 
horizontal scanning of the aforementioned recording head It thins out according to two or more 
infanticide array patterns which have the relation of a complement mutually. The ink-jet 
recording device characterized by what is recorded by performing relative displacement of the 
multiple times of the aforementioned recording head of a direction and the aforementioned 
record medium-ed which are different from horizontal scanning of the multiple times of the 
aforementioned recording head, and this horizontal scanning in the thinned-out picture. 
[Claim 10] In the ink-jet recording device which records on a record medium-ed by breathing out 
ink from the recording head concerned using the recording head for carrying out the 
regurgitation of the ink while moving this recording head to main scanning direction The 
aforementioned recording head is a delivery train which comes to arrange two_or more deliveries 
for carrying out the regurgitation of the ink in the direction in which the aforementioned main 
scanning direction differs. Two or more delivery trains which carry out the regurgitation of the 
ink of a color in which it arranges in the different direction from the aforementioned main 
scanning direction, and each differs It arranges and prepares for the aforementioned main 
scanning direction for every concentration of the ink concerned, all the pixels of a field 
recordable by one horizontal scanning of the aforementioned recording head It thins out 
according to two or more infanticide array patterns which have the relation of a complement 
mutually. The ink-jet recording device characterized by what is recorded by performing relative 
displacement of the multiple times of the aforementioned recording head of a direction and the 
aforementioned record medium-ed which are different from horizontal scanning of the multiple 
times of the aforementioned recording head, and this horizontal scanning in the thinned-out 
picture. 

[Claim 11] The aforementioned recording head is an ink-jet recording device according to claim 1 
to 10 characterized by making ink produce a foam using heat energy, and carrying out the 
regurgitation of the ink based on generation of this foam. 

[Claim 12] The ink-jet recording head characterized by having arranged two or more deliveries 
which carry out the regurgitation of the ink of concentration in which each differs the delivery 
which carries out the regurgitation of the ink in the ink-jet recording head used for ink-jet 
record in the different direction from the move direction at the time of use of the ink-jet 
recording head concerned, and preparing for one. 

[Claim 13] The aforementioned recording head is an ink-jet recording head according to claim 12 
characterized by making ink produce a foam using heat energy, and carrying out the regurgitation 
of the ink based on generation of this foam. 



[Translation done.] 
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^ * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the ink-jet recording head and ink-jet 
recording device for recording a picture using the ink in which concentration differs about an 
affiliated color about record of an ink-jet recording head and an ink-jet recording device. 
[0002] 

[Description of the Prior Art] What performs digital image record using the recording head by the 
ink-jet method as one of the image formation equipment (henceforth a recording device) as 
information management systems, such as a reproducing unit, and a word processor, a computer, 
and an information [ in / those devices / further in connection with the spread of communication 
equipment ] output means has spread quickly. In such a recording device, what used the so- 
called multi-nozzle head which accumulated two or more liquid routes which are open for free 
passage to an ink delivery and this as a record element is common because of improvement in 
recording rate. 

[0003] Many diameter control systems of a dot which control the size of the dot density control 
system which controls the number of record dots per unit area by the record dot of fixed size, 
and expresses halftone as a method, or a record dot which expresses halftone in the recording 
device of this method, and express halftone are used. 

[0004] Since the latter diameter control system of a dot has the restrictions with the 
complicated control needed generally for changing the size of a record dot delicately here, When 
an electric thermal-conversion element is used as an energy generation means to generate the 
energy with which it is rare to be used and is especially used for ink ****, the recording head 
using this element manufacture is comparatively easy, and since a delivery etc. can be allotted 
with high density, record of high resolution is possible — etc., although it has an advantage It is 
difficult to change the pressure exerted on ink in the case of ****, therefore since it is difficult 
to modulate the path of a record dot, it is rare to use the diameter control system of a dot. 
When the recording head of an ink-jet method is used from the above reason, it uses for a dot 
density control system in many cases. 

[0005] On the other hand, as one of the typical things of the binary~ized technique of halftone 
expression used for the dot density controlling method, although there is a systematic dither 
method, this method has the problem that the number of gradation is restricted by the size of a 
dither matrix. That is, although it is necessary to enlarge matrix size in order to make [ many ] 
the number of gradation, when matrix size is enlarged, 1 pixel becomes large [ the record picture 
which consists of one matrix ], and there are problems, such as spoiling resolution. 
[0006] On the other hand, there are conditional determination type dither methods, such as an 
error diffusion method, as another typical thing of the binary-ized technique. This is the method 
of changing a threshold in consideration of the circumference pixel of an input pixel to being the 
independent determination type dither method which the systematic dither method mentioned 
above makes binary using a threshold unrelated to an input pixel. The conditional determination 
type dither method represented by this error diffusion method has gradation nature and the good 
compatibility of resolution, and when a subject-copy image is a printing picture, the advantages, 
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like it is very rare to generate a moire pattern are in a record picture. 

[0007] On the other hand, graininess tends to be conspicuous by the bright section of a record 
picture, and there is a problem that quality of image deteriorates, and this problem becomes 
remarkable in the low record picture of recording density especially. 

[0008] Two or more recording heads which carry out the regurgitation of the ink in which 
concentration differs about the ink of the same color conventionally as what solves the problem 
of the above graininess, respectively are prepared, a halftone portion forms a record dot in the 
low ink (light ink) of concentration from the bright section of a picture, and the record method 
that dark space forms a record dot in ink with high concentration (dark ink) from a halftone 
portion is proposed. 

[0009] Drawing 1 is the perspective diagram showing the important section of the color ink-jet 
recording device of the conventional example by the serial print method using the shade ink 
concerning the above-mentioned record method. 

[0010] Keep predetermined distance from carriage 241 respectively, and arrange a recording 
head [ carrying out the regurgitation of the light ink of recording head / carrying out the 
regurgitation of the dark ink of recording head / carrying out the regurgitation of the light ink of 
recording head / carrying out the regurgitation of the dark ink of recording head / carrying out 

the regurgitation of the light ink of recording head / carrying out the regurgitation of the dark ink 

of recording head Ku, and cyanogen / Ck, and cyanogen / Cu, and a Magenta / Mk, and a 
Magenta / Mu, and yellow / Yk Carriage 241 is made to carry out both-way movement along 
with the above-mentioned guide shaft 243 by the drive of the carriage motor 245 which guidance 
support of the sliding of was enabled by the guide shaft 243, and minded the driving belt 244. 
[0011] the liquid route which is open for free passage to the ink delivery of each recording head 
— ink **** — business — **** — heat energy — it is prepared in the heater element (electric 
thermal-conversion element) to generate 

[0012] The ink used by each recording head is stored by the ink cartridge 248 prepared 
corresponding to each color, and is supplied through each ink supply path. Moreover, a transfer 
of the control signal from the device control section to a recording head or a driving signal is 
performed through the flexible cable 249. 

[0013] With the conveyance roller (un-illustrating) and the delivery roller 242 which make a non- 
illustrated conveyance motor a driving source, the recorded material which consists of a record 
form, plastics sheet metal, etc. is conveyed in the direction of the arrow in drawing, and record is 
made and it goes to the field which counters with movement of each recording head in the 
meantime. That is, according to the reading timing of an encoder (un-illustrating) which detects 
the move position of carriage 241, the above-mentioned heater element is driven based on a 
record signal, and a picture can be recorded for an ink drop by the regurgitation and making it 
adhere on a recorded material in order of each ink of ** of black, **, ** of cyanogen, **, ** of a 
Magenta, **, ** of yellow, and **. 

[0014] The recovery unit 246 with the cap section 247 is arranged in the home position set up 
outside the record section by movement of carriage 241, and the ink regurgitation property of 
each recording head is stabilized by the regurgitation recovery by this recovery unit. 
[0015] 

[Problem(s) to be Solved by the Invention] as [ show / below / although the ink-jet recording 
device using the conventional shade ink explained above solves the problem of the graininess in 
a record picture comparatively well and is one of the effective technique for the improvement in 
quality of image / recording device ] — it divides roughly and there are two troubles 
[0016] 1) Since the ink-jet recording device using conventional shade ink had prepared the 
recording head and the ink cartridge for every ink to be used, the problem that the increase of 
the number of recording heads and the number of ink cartridges and a recording device are 
enlarged is in the 1st. 

[0017] Moreover, the weight of a recording head and carriage will also increase, the distance of 
the lamp up and down at the time of carriage movement becomes long, and equipment is 
enlarged similarly. Moreover, in order to make carriage drive by the above-mentioned weight 
increase, a load increases, the need of using the big drive motor of torque, and the need for the 
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complicated mechanism for the capping performance maintenance of a cap prepared according 
to the number of recording heads are produced, and there is a problem that the cost for it 
increases. [ much ] 

[0018] Furthermore, since the number of recording heads increased, registration of each color 
recording head needed to be performed with a more sufficient precision, the expensive parts 
which made part precision high for the reason needed to be used, and complicated alignment 
adjustment and amendment control needed to be performed. 

[0019] In addition, when recording using shade ink, and the difference of the dot concentration 
between shade ink is large, reappearance of gradation does not become alignment in the switch 
portions of light ink and dark ink in a record picture, but it is easy to produce a false profile. 
Moreover, there was also a problem from which change of the graininess of a picture and change 
of a color tone which were recorded occur in the above-mentioned ink switch portion, and serve 
as an unnatural picture. Although there is the method of recording by using low concentration 
ink, inside concentration ink, and high concentration ink etc. increasing the stage of 
concentration in order to solve such a problem, it is clear to promote the problem about above- 
mentioned size more. 

[0020] 2) When using the ink in which concentration differs about each ink of two or more colors 
in the case of performing color record to the 2nd, there is a problem that the unevenness in the - 
record picture which originated in each in order of the lap of the ink in which concentration 
differs in the sequence and the same color of a lap of each color ink etc. is easily uncancelable. 
[0021] It is known that canceling concentration unevenness and the same thing can be used as 
the conventional technique of canceling the above-mentioned unevenness etc. This is explained 
below. 

[0022] For example, in a color printer, various conditions, such as coloring nature, gradation 
nature, and uniformity, are needed in recording an image picture unlike what records only 
characters, such as a character printer. Especially slight dispersion for every delivery produced 
at the manufacture process of a multi-nozzle head about uniformity affects the discharge 
quantity of the ink of each delivery in the case of record, and the sense of a discharge direction, 
and becomes the cause of degrading picture grace as concentration unevenness of a record 
picture as a result. 

[0023] The example is explained using drawing 2 and drawing 3 . 

[0024] In drawing 2 (A), 91 is the so-called multi-nozzle head, and since it is easy, it shall be 
constituted by eight deliveries 92 which carry out the regurgitation only of one kind of ink of 
monochrome and single concentration. 93 is the ink drops let breathed out from each delivery 
92, as shown in this drawing, the ink drops let 93 is the same discharge quantity, and it is an 
ideal to be breathed out in the same direction. And if such regurgitation is performed, as shown 
in drawing 2 (B), the dot of a size equal on space will be recorded and the uniform picture which 
does not have concentration unevenness on the whole will be acquired (refer to drawing 2 (O). 
[0025] However, as stated also in advance in fact, there is many dispersion for every delivery, 
respectively, as shown in drawing 3 (A), dispersion arises in the amount and direction of ink 
drops which are breathed out from each delivery, and the size of a record dot and dispersion of 
an impact position as shown in drawing 3 (B) arise. Consequently, the portion of the blank paper 
which cannot fill area factor 100% along with the main scanning direction of a recording head 
exists, a dot overlaps reverse more than required, or a white muscle which is seen in the center 
of this drawing 3 (B) occurs. In this case, a concentration distribution becomes what is shown in 
drawing 3 (C), as a result, is the limitation usually seen by human beings eyes, and is sensed as 
concentration unevenness. 

[0026] Moreover, when the amount of the ejection repeated for 1 time of every writing scan is 
not controlled uniformly, the same concentration unevenness etc. is produced. For example, 
when more ejections than a constant rate are made, it will be recorded on the position which the 
dot and dot of an edge of each scanning field separated from the amount of conventions, and the 
portion will be conspicuous as a white stripe. On the contrary, when an ejection is made fewer 
than a constant rate, the dots and dots of an edge will overlap more than required, and will be 
conspicuous as a black stripe. The more pixel density becomes high, when strict control is 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje 



03/11/11 



4/27 



required and this is not filled the more, the value of this amount of ejections will be connected 
on a record picture, and a stripe will generate it 

[0027] The following methods are proposed in order to prevent generating of the above 
concentration unevenness or a stripe. 

[0028] Drawing 4 and drawing 5 explain the method. Although it is necessary to make a recording 
head 91 scan 3 times although the record section shown by drawing 2 and drawing 3 is 
completed, as shown in these views according to this method, the field equivalent to the half of 
the field, i.e., the half of the delivery array of a recording head, is completed by two scans. That 
is, after recording [ by dividing eight deliveries of a recording head into two groups of upper 4 
deliveries and lower 4 deliveries ] the dot of four pixel trains using lower 4 deliveries, 
respectively by the 1st scan and carrying out the ejection for four deliveries in this case, in the 
2nd scan, a dot is recorded on the portion on which the dot of the four above-mentioned pixel 
trains is not recorded using upper 4 deliveries. At this time, by each two scan, the dot which 
should be recorded by two scans is thinned out by the abbreviation half, and the dot recorded by 
each scan has a complementary relation. Below, such a recording method is called the division 
recording method. 

[0029] Since the influence on the record picture for every delivery will be reduced by half even if 
it- uses the recording head which has dispersion in a regurgitation property for every delivery as 
shown by drawing 3 if such a division recording method is performed, the recorded picture 
comes to be shown in drawing 4 (B), and a black stripe and a white stripe which are seen to 
drawing 3 (B) stop being so much conspicuous. Therefore, as concentration unevenness is also 
shown in drawing 4 (C), as compared with the case of drawing 3 (C), it is eased considerably. 
Moreover, if this division recording method is performed, since the dot of 1 pixel train will be 
recorded by the delivery of a recording head edge, and the delivery of a recording head center 
section, the bond stripe produced on the boundary of each scanning field can also be reduced by 
half. 

[0030] Although it divides by 1 scan eye and 2 scan eye so that it may compensate for image 
data mutually according to the regular array with a dot (complementary) in case such record is 
performed, as shown in drawing 5 , as for this image data division (henceforth an infanticide 
pattern), it is usually most common that a dot uses what becomes a hound's-tooth check 
exactly for 1 pixel of every direction. Therefore, record is completed by 1 scan eye which 
records a hound's-tooth check in a unit record section (here 4-pixel unit), and 2 scan eye which 
records a reverse hound's-tooth check. 

[0031] It explains how record of a fixed field is completed and drawing 5 (A), (B), and (C) go, 
when alternate [ this ] and a reverse alternate pattern are used, respectively. By 1 scan eye, the 
dot 51 which forms an alternate pattern using lower 4 nozzles is recorded first ( drawing 5 (A)). 
Next, after performing an ejection by 4 pixels (1/2 of head length), the dot 52 of a reverse 
alternate pattern is recorded by 2 scan eye ( drawing 5 (B)). After performing a 4 pixels (1/2 of 
head length) ejection again, the dot 53 of an alternate pattern is again recorded on eye further 3 
scans ( drawing 5 (C)). Thus, the record section of a 4-pixel unit is completed for every scan by 
performing record of the ejection of a 4-pixel unit, and a 1000 birds and a reverse alternate 
pattern by turns one by one. As explained above, when recorded by two kinds of deliveries from 
which the dot of the same pixel train differs, it becomes possible to equalize the influence of 
dispersion in the **** property for every delivery, and to acquire a high definition picture with 
little concentration unevenness. 

[0032] Such a record method is already indicated by for example, JP,60-107975,A and a USP 
No. 4967203 official report, and the effective thing is stated to each to the concentration 
unevenness fellow calm stripe. It is indicated in the former, saying "It is characterized by having 
a means to make the ejection of each horizontal scanning fewer than the width of face of this 
horizontal scanning, to overlap two adjoining horizontal scanning, and to form a duplication 
portion, and a means to arrange the printing dot of this duplication portion so that it may not lap 
in two horizontal scanning." In this official report, although [ an infanticide mask ] it "1 Is **** 
alternately about odd level and even level every train", it may record at random by the case 
where even level is ****(ed) by odd level and the 2nd scan by the 1st horizontal scanning, and 
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each scan, and an infanticide mask and ejection width of face are not limited completely. 
[0033] On the other hand, it sets in the latter USP No. 4967203 official report. "The pixel which 
printed the police box pixel position where only the upper half in the 1st band does not adjoin a 
level perpendicular direction with the a 1st path, and was not printed with the 1st path in the 1st 
band with the b 2nd path, The 1st path is performed on the band which continues immediately 
after at the same time it prints on the police box-pixel which does not adjoin the level 
perpendicular direction of the lower half in the 1st band and prints the pixel in the 1st and 1st 
band which were not printed with the 2nd path with the c 3rd path." 

It is indicated. Thus, in this official report, the police box pixel array which does not adjoin a 
perpendicular horizontal direction as an infanticide mask which performs division record is 
limited. 

[0034] As composition further added in this official report, several pixels are summarized for 
gradation expression or multicolor expression, a false pixel (super pixel) is formed, and the 
recording method for performing the police box infanticide print which does not adjoin a level 
perpendicular direction per false pixel (super pixel) is indicated. And once it incorporates the 
system for realizing the "above-mentioned method according to this method in which of program 
software or printer form wear the quality of this print is attained, without complicating recklessly 
the work which creates the computer program for making much colors, since -a program can be- 
called by the color number of the combination specified about the super pixel It is described as " 
and the simplification of programming for multicolor expression is also raised as an effect. 
Moreover, since it has the intention of each super pixel being perceived as single homogeneous 
color, it is said that bleeding of the color within a super pixel is harmless. 

[0035] By the way, in order to raise recording rate in the conventional printer of composition of 
putting the recording head of two or more colors in order in the direction of a writing scan, when 
performing both-directions record and not using the above-mentioned division recording method, 
an irregular color etc. may be generated simultaneously with generating of the unevenness 
mentioned above. Hereafter, the reason is explained. 

[0036] The impact state to the record medium-ed of the record ink currently used for general 
present (paper) is shown in the cross section of drawing 6 . Here, the case where the position 
which set time difference and almost adjoined is made to absorb the ink (dot) of two different 
colors (record) is shown. Notes are that the direction of the dot struck after the dot recorded 
previously is in the inclination which sinks in the depth direction of space in a 2-dot lap portion. 
This is the stage combined as physically [ coloring matter, such as a color in the breathed-out 
ink, ] as a record medium-ed, and chemically. In the limitation which does not have a big 
difference in bonding strength by the kind of coloring matter since combination of a record 
medium-ed and coloring matter is limited It is because it is thought that the coloring matter 
remains to a recorded intermediation body surface mostly, and it is hard to combine the coloring 
matter of the ink struck later in a recorded intermediation body surface, and it sinks in the space 
depth direction and combines with it since priority is given to combination with the coloring 
matter of ink and the record medium-ed which were breathed out previously. 
[0037] In this case, since a priority color will change with placing sequence of two kinds of ink 
similarly when two kinds of ink is recorded on this impact area, two colors which change with 
placing sequence will be expressed to human beings visual-sense property as a result. For 
example, when a green (cyanogen + yellow) picture is formed in a certain fixed field and ink is 
driven into each pixel in order of cyanogen and yellow, the cyanogen absorbed previously serves 
as a priority color, and serves as a strong green picture of coloring of cyanogen. On the 
contrary, when ink is driven in in order of yellow and cyanogen, the strong green picture of 
coloring of yellow will be acquired. 

[0038] Here, since considering the case where both-directions record is performed the recording 
head of each color is arranged in the direction of a writing scan as shown, for example in drawing 
1 , the order of placing of the ink recorded on an outward trip and the order of placing of the ink 
recorded in a return trip are reversed. Therefore, coloring of the dot recorded on an outward trip 
and coloring of the dot recorded in a return trip become a different thing. When the ejection for 
length of one delivery array for every writing scan usually performed is performed, it appears by 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



03/11/11 



6/27 ^— v 



turns for every scan line, and two kinds of different color tones and different concentration 
serve as a big irregular color, and make quality of image deteriorate by the whole record picture 
in such the state. 

[0039] However, it is conquerable by using the division recording method for having also 
mentioned such evil above. Namely, coloring of the dot recorded on an outward trip (drawing 5 
(A), (C)) as drawing 5 explained by performing division record, Since coloring of the dot recorded 
in a return trip ( dra wi ng 5 (B)) can make it mostly intermingled a moiety every in a fixed field, on 
the whole, the difference of the coloring nature of both dots is equalized, and middle coloring is 
obtained similarly exactly in every record section. 

[0040] The above-mentioned composition and the above-mentioned effect about coloring nature 
are already indicated by for example, the USP No. 4748453 official report. By setting to the 1st 
complement-record to the pixel located in each record section by turns at a level perpendicular 
direction by the writing scan divided into the 2nd (or more than it), although there is no limitation 
of the amount of ejections here When forming the color picture at the time of preventing beading 
of the ink on record media-ed, such as a transparency film By reversing the order of ink placing 
of a color mixture pixel by the 1st scan and the 2nd scan has described the effect that (both- 
way record) and color banding (irregular color) can be prevented. Since the main purposes are 

prevention of beading between each pixel in -this official report, the pixels recorded by-one scan 

have been characterized by not adjoining mutually in a level perpendicular direction. 
[0041] In JP,58-194541,A according to this application people on the other hand "Carry out the 
parallel arrangement of two or more record element arrays of a book, and a both-way run is 
made to carry out in the direction which goes to the aforementioned record element array direct. 
While recording intermittently the dot of the number fewer than all the dots in at least each line 
of a record dot matrix, and one side of each train that should be recorded in the outward trip of 
the aforementioned horizontal scanning in performing horizontal scanning of dot matrix record By 
recording intermittently the dot of the remainder in at least each aforementioned line and one 
side of each train in the return trip of the aforementioned horizontal scanning It is indicating with 
the record method characterized by changing mutually the sequence of duplication of the record 
in the duplicate-record dot by two or more aforementioned record element arrays in the outward 
trip and return trip of the aforementioned horizontal scanning." There is no limit which makes 
the amount of ejections fewer than a part for the length of a record element array like the 
division record previously explained also in this official report, and it is considering the effect as 
prevention of picture degradation by color tone gap (irregular color) of the record picture based 
on the duplicate record (heavy record) of color ink. In this official report, since prevention of this 
color tone gap is the main purposes, there is no special limit of the dot position recorded by 
each scan, and the horizontal infanticide which is recorded only on lengthwise by turns in an 
example in addition to a checker (1000 birds, reverse 1000 birds), and the vertical infanticide 
repeated by turns only in a longitudinal direction are indicated. 

[0042] Moreover, although not limited to a color printer, also in JP,55-1 13573,A, the composition 
which performs both-way record using an Aya ** (1000 bird, reverse 1000 birds) pattern is 
indicated. It aims at preventing that **** the dot which adjoins before it makes it there be no 
mark counterpart continuously and a **** dot gets dry the dot which adjoins in this official 
report by it, and dot distortion arises. Therefore, the infanticide mask as well as the above- 
mentioned USP No. 4748453 official report is limited the Aya ** here. 

[0043] By the way, all of the official report of the three above-mentioned affairs aim at the 
irregular color at the time of both-way record, or prevention of beading. Therefore, the 
composition considering the concentration unevenness prevention resulting from dispersion in a 
delivery as one of the purposes of "making the amount of ejections during each scan below into 
the length of a delivery array" is not taken like the division recording method indicated by this 
application. Moreover, nothing is indicated also about the case where it records using two or 
more kinds of ink in which concentration differs. 

[0044] Since the order of placing of an ink color can allot two kinds of reverse record pixels 
equally in a record section mutually if division record is performed in both-way record as 
explained above, the dissolution of an irregular color is also attained simultaneously with the 
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concentration unevenness dissolution resulting from dispersion in a delivery. 
[0045] However, the phenomenon in which a dot fixing state changes with order of ink placing 
can say the same thing, when driving in in piles the ink in which not only the irregular color 
mentioned above but concentration differs. That is, when the dot of ink with high concentration 
is recorded previously, the concentration of the dot of **** becomes preferential and the 
picture with high concentration carried out distinctly is acquired. On the other hand, when ink 
with high concentration is recorded after the low ink of concentration was struck, the ink sinks 
into the surroundings of the low ink of concentration greatly, and the smooth and uniform picture 
which concentration does not have is acquired. 

[0046] If two or more ink in which concentration differs further about two or more sorts of each 

ink in consideration of the graininess in a record picture is used when performing color record 

using two or more sorts of ink as explained above, in addition to the irregular color resulting from 

the stacking-order foreword between [ various ] ink, the shade unevenness resulting from the 

stacking-order foreword between shade ink will also be produced, and how depending on which 

these irregular colors and shade unevenness appear will become more various. 

[0047] Conventional recording head Kk-Yu used when performing the above color records in the 

ink-jet recording device shown in drawing 1 , if it explains in more detail is an array as shown in 

drawing 7 . For this reason, the combination of how depending on which ** which becomes - 

possible, and various ink including ** lap will become more various by the scan at the time of 

performing color record as compared with the case where ** and light ink are not used. 

[0048] For this reason, it may not be enough even if it is going to equalize an irregular color and 

shade unevenness by only using the above-mentioned division recording method as mentioned 

above. Moreover, it originates in the area in which the ink driven into each pixel so that it may be 

mentioned later spreads, and an irregular color etc. may be unable to be canceled. 

[0049] this invention solves the 1st and 2nd problems produced when using ** and light ink 

which were mentioned above, and it is small and it aims at offering the ink-jet recording device 

by which the unevenness in the record picture was suppressed. 

[0050] 

[Means for Solving the Problem] Therefore, it sets to the ink-jet recording device which records 
on a record medium-ed by breathing out ink from the recording head concerned while moving 
this recording head to main scanning direction in this invention using the recording head for 
carrying out the regurgitation of the ink. The aforementioned recording head is a delivery train 
which comes to arrange the delivery which carries out the regurgitation of the ink in the 
direction in which the aforementioned main scanning direction differs, and is characterized by 
having at one two or more delivery trains which carry out the regurgitation of NKU of the kind 
from which each differs in the different direction from the aforementioned main scanning 
direction. 

[0051] Moreover, it sets using the recording head for carrying out the regurgitation of the ink to 
the ink-jet recording device which records on a record medium-ed by breathing out ink from the 
recording head concerned while moving this recording head to main scanning direction. The 
aforementioned recording head is a delivery train which comes to arrange the delivery which 
carries out the regurgitation of the ink in the direction in which the aforementioned main 
scanning direction differs. It has two or more delivery trains which carry out the regurgitation of 
the ink of a kind in which each differs in the different direction from the aforementioned main 
scanning direction. The aforementioned recording head and the aforementioned record medium- 
ed in the different direction from the aforementioned main scanning direction It is characterized 
by what only width of face fewer than the width of face to which two or more aforementioned 
delivery trains extend performs relative displacement, records a part of pixel recordable by one 
movement of the aforementioned main scanning direction of the aforementioned recording head 
by one aforementioned movement for this movement of every, and records the remainder of the 
pixel in which the aforementioned record is possible for by other aforementioned one movement 
[0052] Furthermore, it is characterized by having at one two or more delivery trains which carry 
out the regurgitation of the ink of a kind in which it is the delivery train which comes to arrange 
the delivery which carries out the regurgitation of the ink in the direction in which the move 
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directions at the time of the use concerned differ, and each differs in the different direction from 

the aforementioned move direction. 

[0053] 

[Function] Since two or more delivery trains which carry out the regurgitation of the ink in which 
kinds, such as concentration and a color, differ, respectively can be established in the different 
direction from the move direction of the recording head at one according to the above 
composition, the miniaturization of the recording head itself and the mechanism for moving this 
is attained. 

[0054] Moreover, a field recordable by one movement is divided, and when dividing and recording 
the pixel of the division field of a parenthesis by movement of multiple times, sequence that the 
ink in which two or more above-mentioned kinds of recording head differ laps by arrangement of 
two or more above-mentioned delivery trains in a recording head can always be made equal. 
[0055] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained in 
detail. 

[0056] Example 1 (recording device composition) drawing 8 is the block diagram showing the 
control composition of the color ink-jet recording device in one example of this invention. 
[0057] It is reading optically about the manuscript picture according [ on drawing and / a sign 1 ] 
to CCD etc. Or the picture input section which inputs a picture luminance signal (RGB) from a 
host computer, a video device, etc. is shown, and a sign 2 shows a control unit equipped with the 
various keys which direct a setup and recording start of various parameters. A sign 3 shows 
CPU which controls this whole recording device according to the various programs in the below- 
mentioned ROM. A sign 4 shows ROM which stores the program for operating this recording 
device according to a control program and an error-processing program etc. The I/O gamma 
translation table for referring to sign 4a by the processing of an I/O gamma conversion circuit 
mentioned later in this ROM4, The masking coefficient which refers to sign 4b by processing of 
the below-mentioned color-correction (masking) circuit, The shade distribution table for referring 
to the black generation which refers to sign 4c by the below-mentioned black generation and 
processing of a UCR circuit and a UCR table, and 4d of signs by processing of the below- 
mentioned shade distribution circuit, and sign 4e show the program group which stores various 
above-mentioned programs, respectively. 

[0058] Moreover, a sign 5 shows RAM used as the work area in the case of the various program 
executions in ROM4, and momentary evacuation area at the time of error processing. And a sign 
6 shows the processing section which performs picture signal processing mentioned later, and 
the sign 7 shows the printer section which forms a dot picture based on the picture signal 
processed in the picture signal processing section 6 at the time of record. Furthermore, a sign 8 
shows the bus line which transmits the address signal in this equipment, data, a control signal, 
etc. 

[0059] (Picture signal processing section) Next, the detail of the picture signal processing 
section 6 shown in drawing 8 is explained. 

[0060] Drawing 9 is the block diagram showing an example of the circuit which constitutes the 
picture signal processing section 6 of this example. 

[0061] The red transmitted from host equipment etc., green, and the picture luminance signals R, 
G, and B of each blue are inputted into the input gamma correction circuit 11, and are changed 
into cyanogen, a Magenta, and the picture concentration signals 21 C, 21 M, and 21 Y of each 
yellow here. Color processing is performed in the color-correction (masking) circuit 12, and black 
generation and a UCR (lower color removal) circuit 13, and these signals are changed into 
cyanogen, a Magenta, yellow, and the new picture concentration signals 23C, 23M, 23Y, and 23K 
of black. 

[0062] After, as for these picture concentration signals, the gamma correction was performed in 
the output gamma correction circuit 14, Picture concentration signal 25Ck corresponding to 
each ink of dark cyanogen with high color concentration, a dark Magenta, dark yellow, and dark 
black, 25Mk, 25Yk, 25Kk, and color concentration in the shade distribution circuit 15 A low, It can 
distribute to picture concentration signal 25Cu corresponding to each ink of light cyanogen, a 
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light Magenta, light yellow, and light black, 25Mu, 25Yu, and 25Ku. 

[0063] Drawing 10 (A), (B), and (C) are the diagrams explaining the example of a shade 
distribution table, respectively. 

[0064] For example, like this example, when the ink of the concentration of two sorts of shades 
is used, the translation table of drawing 10 (B) is used. 

[0065] This table is set up as a picture concentration signal value and the optical reflection 
density value of the picture after record show proportionality linear relation. A picture 
concentration signal is changed into a dark ****** light signal based on this shade distribution 
table in a shade distribution circuit. ** — light — each picture concentration signal which was 
able to be distributed to each is made binary in the binary-ized circuit 6 In the printer section 7, 
this binary data is made into the regurgitation signal of each recording head, from the ink delivery 
which corresponds according to a signal value from each recording head, ink is breathed out and 
a color picture is recorded. 

[0066] (Printer section) Drawing 1 1 is the perspective diagram showing the important section 
composition of the color ink-jet recording device in the example of this invention. 
[0067] Ink-jet unit 40k for dark ink which has each delivery train which carries out the 
regurgitation of black, cyanogen, a Magenta, and the dark ink of each yellow to ink-jet unit 40u 
for light ink which has each delivery train which carries out the regurgitation of black, cyanogen,- 
a Magenta, and the light ink of each yellow separately keeps predetermined distance from 
carriage 41 mutually, and is installed in it The guidance directions of the sliding are enabled by 
the guide shaft 43, and carriage 41 is made to carry out both-way movement along with the 
above-mentioned guide shaft 43 by the drive of the carriage motor 45 through the driving belt 
44. 

[0068] The heater element (electric thermal-conversion element) which generates the heat 
energy used for the ink regurgitation is prepared in the liquid route which is open for free 
passage to the ink delivery of each recording head of the ink-jet units 40u and 40k. 
[0069] Ink supply in the correspondence delivery train of each ink-jet units 40u and 40k is 
performed through a predetermined supply way from each ink cartridge 48u and 48k. The interior 
is divided by the wall and these ink cartridges 48u and 48k store the ink of each concentration of 
yellow, a Magenta, cyanogen, and black. Moreover, the control signal to the ink JIETO units 40u 
and 40k etc. is sent through the flexible cable 49. 

[0070] With the conveyance roller (un-illustrating) and the delivery roller 42 which make a non- 
illustrated conveyance motor a driving source, the recorded material which consists of a record 
form, plastics sheet metal, etc. is conveyed in the direction of an arrow, and record is made and 
it goes to the field which counters with movement of each ink-jet unit in the meantime. That is, 
according to the reading timing of an encoder which detects the move position of carriage 41, 
the above-mentioned heater element is driven based on a record signal, and a picture can be 
recorded for an ink drop by the regurgitation and making it adhere on a recorded material in 
order of the dark ink color of each color, and a light ink color. 

[0071] The recovery unit 46 with the cap section 47 is arranged in the home position of the 
carriage 41 set up outside the record section by movement of carriage 41. When not recording, 
the ink delivery forming face of the ink-jet units 40u and 40k which are made to move carriage 
41 to a home position, and correspond with each cap of the cap section 47 is sealed, and the 
blinding by adhesion of foreign matters, such as fixing of the ink resulting from ink solvent 
evaporation or dust, etc. is prevented. 

[0072] Moreover, the above-mentioned cap section 47 attracts ink from the time of performing 
empty regurgitation mode in which ink is made to breathe out to cap circles, or an ink delivery in 
order to cancel the poor regurgitation and blinding of a low ink delivery of record frequency, and 
in case regurgitation recovery of the ink delivery which started the poor regurgitation is 
performed, it is used. Moreover, by arranging a blade in a cap section adjoining position, it is also 
possible to clean the ink delivery forming face of an ink-jet unit 

[0073] In addition, by preparing partition in each boundary in a cap's 47 vertical direction, it can 
prevent the ink in which suction etc. was carried out with the up side shifting to the bottom, and, 
thereby, quality-of-image degradation by color mixture etc. can be prevented. 
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[0074] (Ink-jet unit) Drawing 12 is the decomposition perspective diagram showing the 
composition of the ink-jet units 40u or 40k used for this example. 

[0075] The end of a circuit board 50 is mutually connected with the wiring portion of the heater 
board 51, and two or more pads for receiving the control signal from this device control section, 
a **** signal, etc. are further prepared in the other end of a circuit board 50. Thereby, the 
electrical signal from a main frame control section comes to be supplied to each electric 
thermal-conversion element. 

[0076] The metal support plate 52 which supports the rear face of a circuit board 50 at a flat 
surface also makes the bottom plate of an ink-jet unit A pressure spring 53 presses elastically 
the field near the ink delivery of the fluting top plate 54 by the line, and, for the reason, has the 
hind legs of the couple in which a cross section receives the force of acting on the presser foot 
stitch tongue hooked using the clearance hole prepared in the portion bent and formed and base 
plate of the abbreviation configuration for U characters, and a spring, with a base plate. The 
pressure welding of a circuit board 50 and the fluting top plate 54 is carried out according to this 
spring force. Moreover, anchoring of the circuit board 50 to a base material is performed by 
attachment by adhesives etc. 

[0077] Four ink supply pipes 55 are formed corresponding to each ink of yellow, a Magenta, 
cyanogen, and black. The filter-56-is-formed in the edge-of the ink supply pipe 55. The ink feed^ 
zone material 57 is manufactured by mould fabrication, and the passage led to each ink feed 
hopper of the fluting top plate 54 from a supply pipe 55 is formed. Fixation to the support plate 
52 of the ink feed-zone material 57 is simply performed by making the holes 58 and 59 of a base 
material 52 carry out penetration projection of the two pins by the side of the rear face of the 
ink feed-zone material 57 (un-illustrating), respectively, and carrying out heat weld of this. 
[0078] Under the present circumstances, the crevice between the orifice-plate section 580 and 
the feed-zone material 57 is formed uniformly. An encapsulant is poured in from the up 
encapsulant inlet of the ink feed-zone material 57, it closes the crevice between the orifice- 
plate section 580 and the ink feed-zone material 57 at the same time it closes wire bonding, 
passes along the slot further established in the support plate 52, and closes completely the 
crevice between the orifice-plate section 580 and the support-plate 52 front-end section. 
[0079] Drawing 13 is the perspective diagram which looked at the fluting top plate 54 mentioned 
above from the heater board 51 side. 

[0080] The slot for common liquid rooms is established in yellow, a Magenta, cyanogen, and each 
four ink of black, each common liquid room is divided with Walls 60a-60c, and the feed hoppers 
61a-61d for ink supply are formed in each common liquid room. 

[0081] Slots 62a-62c are established in the pressure-welding side with the heater board 51 in 
the walls 60a-60c which divide each [ these ] common liquid room. This slot is open for free 
passage with the periphery section of the fluting top plate 54. After carrying out the pressure 
welding of **** 54 to a heater board and sticking it on it, the periphery section is closed by the 
encapsulant, as mentioned above. Under the present circumstances, along the above-mentioned 
slot, the encapsulant permeates and the crevice between **** and a heater board is filled. Thus, 
a common liquid room is completely separable at the process same with having been used by the 
conventional recording head. The structure of this slot changes with physical properties of an 
encapsulant, and it is necessary to make it into the configuration corresponding to each. 
[0082] Thus, it becomes possible by dividing a common liquid room into plurality to supply ink 
which is different in each ink delivery. 

[0083] Drawing 14 (A) is the ** type view which looked at the ink delivery train of the ink-jet 
units 40u and 40k from the recorded material side. 

[0084] each with [ as mentioned above in this example ] yellow, a Magenta, cyanogen, and each 
ink delivery train of black to one — the object for dark ink, the object for light ink, and two ink- 
jet units 40u and 40k are used 

[0085] 70Yk of ink-jet unit 40k, 70Mk, 70Ck, and 70Kk show ********** which breathes out 
yellow, a Magenta, cyanogen, and the dark ink of each black. 

[0086] 71 Yu of ink-jet unit 40u, 71 Mu, 71 Cu, and 71 Ku show ********** which breathes out 
yellow, a Magenta, cyanogen, and the light ink of each black. The delivery train of each color has 
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32 deliveries in the pitch of 360 dots per inch (360dpi), and there is a space for 8 dots between 
each color of these deliveries train with the wall between common liquid rooms. 
[0087] Drawing 15 is the ** type view showing the image formation process using the ink-jet unit 
shown in drawing 14 (A). 

[0088] The following explanation explains the space between each color as what is not. 
[0089] When its attention was paid to the N+1st line, after record by the dark black Kk and the 
light black Ku was performed by the 1st scan, Conveyance operation (it omits a line feed and 
Following LF) of the recorded material of the specified quantity is performed. The record and LF 
by dark cyanogen Ck and light cyanogen Cu are performed by the 2nd scan, the record and LF 
by dark Magenta Mk and light Magenta Mu are performed by the 3rd scan, the record and LF by 
the dark yellow Yk and the light yellow Yu are performed by the 4th scan, and the N+1st-line 
record is completed. The amount of LF after each scanning record is a part for a delivery array 
length of 32 pieces of the delivery train of each color (length which added a part for a space in 
practice), and the picture for 32 deliveries is recorded by four scanning records. 
[0090] Drawing 14 (B) is drawing showing other examples of the ink-jet units 40u and 40k. 
[0091] In this example, what has each ink delivery train of a dark Magenta, dark cyanogen, and 
dark black, and the thing which has each ink delivery train of a light Magenta, light cyanogen, and 

dark yellow are used into the same ink-jet- unit - - 

[0092] In drawing 14 (B), 72Kk of ink-jet unit 40k, 72Mk, and 72Ck show the delivery train which 
carries out the regurgitation of black, a Magenta, and each cyano dark ink. moreover . 73Yk of 
ink-jet unit 40u, 73Mk, and 73Cu show the delivery train which carries out the regurgitation of 
yellow, a Magenta, and each cyano light ink. 

[0093] With this composition, only dark ink uses the yellow ink in which the graininess of a dot is 
not so much conspicuous by the picture bright section since lightness is high, and the black ink 
in which graininess is not so much conspicuous since it is used only in the high concentration 
section of a picture. 

[0094] In this composition, yellow is used for a shade distribution table and, as for black, drawing 
10 (A), a Magenta, and cyanogen use drawing 10 (B). Moreover, the number of deliveries of other 
colors **** the number of deliveries of 72Kk and 73Yk, and it shines. In the delivery train of 
each color, **, a light Magenta, **, and the object for light cyanogen have 32 deliveries in the 
pitch of 360 dots per inch (360dpi), and dark black and the object for dark yellow have 64 
deliveries. Moreover, there is a space for eight deliveries between each color with the wall of a 
liquid room. 

[0095] Drawing 1 6 is the ** type view showing the image formation process at the time of using 
the recording head of this composition shown in drawing 14 (B). 

[0096] If its attention is paid to the N+1st line, the record and LF by the dark black Kk and the 
dark yellow Yk will be performed by the 2nd scan, the record and LF by dark cyanogen Ck and 
light cyanogen Cu will be performed by the 3rd scan, the record and LF by dark Magenta Mk and 
light Magenta Mu will be performed by the 4th scan, and the N+1st-line record will be completed. 
The amount of LF after each scanning record is a part for 32 delivery column width, and image 
recording for 32 delivery trains is performed by three scanning records. 

[0097] In addition, record of dark yellow and dark black is performed every other scan, and a part 
for 64 double deliveries is recorded at a time compared with a Magenta and cyanogen. 
[0098] By carrying out like this composition, when performing a black character and monochrome 
record, there is an advantage which can make recording rate quick by making the amount of LF 
adjustable at a part for 64-dot width of face. 

[0099] Drawing 14 (C) is drawing showing the example of composition of further others of an ink- 
jet unit 

[0100] In this example, the object for dark ink, the object for light ink, and two ink-jet units are 
used for the thing with yellow, a Magenta, cyanogen, and each ink delivery train of black in the 
same ink-jet unit. However, as for yellow and black, both the ink-jets unit is using dark ink. 
[0101] In drawing 14 (C), 74Yk of ink-jet unit 40k, 74Kk, 74Mk, and 74Ck are ********** which 
breathe out yellow, black, a Magenta, and each cyano dark ink. 

[0102] 75Mk of ink-jet unit 40u, ********** 75Kk to which 75Ck breathes out a Magenta and 
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each cyano light ink, and 75Yk are ********** which breathe out black and the dark ink of each 
yellow. 

[0103] Since it is used like the composition described previously only in the high concentration 
section of the yellow ink in which the graininess of a dot is not conspicuous by the picture bright 
section since lightness is high, or a picture, only dark ink uses the black ink in which graininess is 
not conspicuous. 

[0104] With this composition, drawing 10 (A), a Magenta, and cyanogen use drawing 10 (B) about 
yellow and black as a shade distribution table. 

[0105] The delivery train of each color has 32 deliveries in the pitch of 360 dots per inch 
(360dpi), and there is a space for 8 dots between each color with the wall of a liquid room. Black 
and the delivery train for yellow are ****(ing) the number of deliveries of other colors by using 
two ink-jet units, and can record 64 dots simultaneously. Moreover, between yellow and black, a 
delivery train shifts and it is formed so that a blank may not arise. 

[0106] Drawing 17 is the ** type view showing the image formation process at the time of using 
the ink-jet unit of composition of being shown in drawing 14 (C). 

[0107] If its attention is paid to the N+1st line, the record and LF by the dark black Kk and the 
dark yellow Yk will be performed by the 2nd scanning eye, the record and LF by dark cyanogen 
Ck and light cyanogen Cu will be performed by the 3rd scanning eye 5 the record and LF by dark 
Magenta Mk and light Magenta Mu will be performed by the 4th scanning eye, and a picture will 
be completed by three scanning records. The amount of LF after each scanning record is a part 
for 32 delivery column width, and the picture for 32 delivery column width is recorded by three 
scanning records. 

[0108] Record of dark yellow and dark black is performed every other scan of the 2nd scan and 
the 4th scan in the example shown in drawing, and 64 dots double by using the delivery train of 
two ink-jet units compared with a Magenta and cyanogen can be recorded at a time. 
[0109] When performing a black character and monochrome printing like previous composition by 
carrying out like this composition, it is possible to make recording rate quick by carrying out 
adjustable [ of the amount of LF ] to a part for 64-dot width of face. 

[01 10] the above — also in which example of composition, in order not to record a total color at 
once in record process, a good picture also with little picture degradation by blot etc. is acquired 
Furthermore, in an actual ink-jet unit, since a space is between each color, the effect of the 
bond position of the writing scan of each color not being in agreement in each color like this 
illustration Ming, becoming a different position, and making generating of the bond line of a 
writing scan easing as a result is also acquired. 

[01 1 1] A liquid room is divided like this example, by using the ink-jet unit equipped with the ** 
ink delivery which breathes out the ink of a color which is different in the same delivery forming 
face, the number of ink-jet units (recording head) and the number of ink cartridges can be 
reduced, and the miniaturization of equipment is attained. 

[0112] Moreover, since the ink-jet unit used for this example can manufacture the delivery train 
of a color which is different in the same delivery side often [ precision ] and at a low price, a high 
precision like equipment before and complicated amendment control become unnecessary, and 
low-pricing of it is also attained. 

[01 13] In addition, although it is more desirable for each color delivery train to arrange the ink- 
jet unit of this example on the same straight line from reduction-ization of ink **** timing 
amendment, it may arrange each color delivery train lining up side-by-side, without being limited 
to this example, or may arrange it alternately. 

[0114] Moreover, as this example explained, improvement in recording rate is also attained by 
changing the number of deliveries for every color if needed. 

[0115] Furthermore, although the ink cartridge of this example is carried on carriage like the ink- 
jet unit, you may make it supply ink to an ink-jet unit through an ink supply cube, without uniting 
with an ink-jet unit and carrying on carriage. Moreover, although the direction which used the 
cartridge which divides the interior like this example and has ink of two or more colors is 
desirable in respect of an equipment miniaturization, you may make it use the ink cartridge of a 
single color, without dividing the interior. 
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[0116] Modification 1 (printer section) drawing 18 of an example 1 is the perspective diagram 
showing the important section composition of the color ink-jet recording device in the 
modification 1 of the above-mentioned example 1. The same sign is given to the element shown 
" n drawing 11 , and the same element, and the explanation is omitted. Suppose that it is the 
same also in drawing 19 and drawing 20 which are shown below. 

[01 17] the object for black ink which has ********** which breathes out dark black ink, and 
********** which breathes out light black ink in this example — with ink-jet unit 11 OK Ink-jet 
unit 1 10C for cyano ink which has ********** which breathes out dark cyanogen ink, and 
********** which breathes out light cyanogen ink, the object for Magenta ink which has 
********** which breathes out dark Magenta ink, and ********** which breathes out light 
Magenta ink — with ink-jet unit 1 10M With ink-jet unit 1 10Y for yellow ink which has 
********** which breathes out dark yellow ink, and ********** which breathes out light yellow 
ink, predetermined distance is kept from carriage 41 and it is installed in the direction of a 
writing scan. 

[01 18] (Ink-jet unit) Drawing 1 9 is the decomposition perspective diagram showing the 
composition of the ink-jet units 11 OK, 110C, 110M, and 110Y used for this example, and is the 
same as that of the composition shown in drawing 12 almost except fluting top-plate 54. 

[01 19] . Drawing 20 is the perspective diagram which looked at the fluting top plate 54 of the ink^- 

jet unit used for this example from the heater board 121 side. The common liquid room of this 
example is established in the object for dark ink, and two light ink, and each liquid room is divided 
with the wall 60. The feed hoppers 61a and 61b for ink being supplied are formed in each 
common liquid room. 

[0120] Drswing__2i is drawing which looked at the ink delivery train of the above-mentioned ink- 
jet unit from the recorded material side. In this example, into the same ink-jet unit, it has each 
ink delivery train for the object for dark ink, and light ink, and an ink-jet unit is used 
corresponding to the ink of yellow, a Magenta, cyanogen, and black, respectively. 
[0121] In drawing 21 , 143Yu, 142Mu, 141Cu, ********** to which 140Ku breathes out light ink, 
143Yk, 142Mk, 141Ck, and 140Kk are ********** which breathe out dark ink. 
[0122] The delivery train corresponding to each shade ink has 64 deliveries in the pitch of 360 
dots per inch (360dpi), and there is a space for eight deliveries between each color with the wall 
of a common liquid room. 

[01 23] Drawing 25 is the ** type view showing the image formation process at the time of using 
the ink-jet unit shown in drawing 21 . 

[0124] If its attention is paid to the N+1st line, the record and LF by dark black, dark cyanogen, 
the dark Magenta, and dark yellow will be performed by the 1st scan, the record and LF by light 
black, light cyanogen, the light Magenta, and light yellow will be performed by the 2nd scan, and 
the N+1st-line record will be completed by two scanning records. The amount of LF after each 
scanning record is a part for 64 delivery trains, and the picture for 64 delivery trains is recorded 
by two scanning records. 

[0125] Drawing 2 2 is the ** type view showing other examples of composition of an ink-jet unit 
[0126] In this example, into the same ink-jet unit, it has each ink delivery train for the object for 
dark ink, the object for inside concentration ink, and light ink, and each ink-jet unit is used 
corresponding to each ink of yellow, a Magenta, cyanogen, and black. In this composition, a shade 
distribution table uses what is shown in drawing 10 (C). 

[0127] In drawing 22 , 153Yu(s), 152Mu, 151Cu, ********** to which 150Ku breathes out light 
ink, 153Ym, 152Mm, 151 Cm, ********** that breathes out inside concentration ink 150km, 
153Yk, 152Mk, 151Ck, and 150Kk are ********** which breathe out dark ink, respectively. 
[0128] The delivery train corresponding to light ink has 64 deliveries in the pitch of 360 dots per 
inch (360dpi), and there is a space for 8 dots between each color into each ** with the wall of a 
common liquid room. 

[01 29] In this example, the record and LF by dark black, dark cyanogen, the dark Magenta, and 
dark yellow are performed by the 1st scan, the record and LF by inside black, inside cyanogen, 
the inside Magenta, and inside yellow are performed by the 2nd scan, the record and LF by light 
black, light cyanogen, the light Magenta, and light yellow are performed by the 3rd scan, and a 
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picture is completed by three scanning records. The amount of LF after each writing scan is a 
part for 32 delivery trains, and the picture for 32 delivery trains is recorded by three scanning 
records. 

[0130] Like this composition, in addition to shade ink, it becomes impossible for a granular feeling 
to be conspicuous in a whole floor tone field by using inside concentration ink, each 
concentration ink can be changed further smoothly, generating of a false profile can also be 
prevented, and still smoother gradation reappearance is attained. 

[0131] Drawing 23 is the ** type view showing the example of composition of further others of 
an ink-jet unit 

[0132] In this example, it is used combining a thing with each ink delivery train for the object for 
dark ink, and light ink, and a thing with the ink delivery of a single color in the same ink-jet unit. 
[0133] In drawing 23 , the delivery train to which 162Mu(s) and 161Cu carry out the regurgitation 
of the light ink, respectively, 163Yk, 162Mk, 161Ck, and 160Kk are delivery trains which carry out 
the regurgitation of the dark ink. The number of deliveries of delivery train 160Kk and 163Yk is 
twice the number of deliveries of the delivery train of other colors. 

[0134] Only dark ink is used about the yellow ink in which the graininess of a dot is not [ a 
picture bright section ] conspicuous since lightness is high, and the black ink in which graininess 
is not conspicuous since it-is used only in the concentration section of a picture. In-this 
composition, a shade distribution table uses [ cyanogen / drawing 10 (A) a Magenta, and ] what 
is shown in drawing 10 (B) about yellow and black. 

[0135] Drawing 26 is the ** type view showing the image formation process at the time of using 
the ink-jet unit shown in drawing 23 . 

[0136] In this drawing, if its attention is paid to the N+2nd line, the record and LF by dark black, 
dark cyanogen, the dark Magenta, and dark yellow will be performed by the 2nd scan, the record 
and LF by light cyanogen and the light Magenta will be performed by the 3rd scan, and a picture 
will be completed by two scanning records. The amount of LF after each scanning record is a 
part for 64 delivery trains, and can perform image recording for 64 delivery trains by two 
scanning records. 

[0137] Record of dark yellow and dark black is only the 2nd scan among drawing, and is 
performed every other scan, and a part for 128 double delivery trains is recorded at a time as 
compared with a Magenta and cyanogen. 

[0138] When performing a black character and monochrome printing like the above-mentioned 
example by carrying out like this composition, recording rate can be raised by making the amount 
of LF adjustable at a part for 1 28-dot width of face. 

[0139] Drawing 24 is the ** type view showing the example of composition of further others of 
an ink-jet unit 

[0140] In this example, the unit which has the delivery train from which it has each ink delivery 
train for the object for dark ink and light ink in the same ink-jet unit, and ink discharge quantity 
differs is used. 

[0141] In drawing 24 , the delivery train to which 173Yus, 172Mus, 171Cus, and 170Kus carry out 
the regurgitation of the small drop of the light ink of each color, 173Yul, 172Mul, 171Cul, and 
170Kul are delivery trains which carry out the regurgitation of the large drop of the light ink of 
each color. 

[0142] The delivery train to which 173Yks(es), 172Mks, 171Cks, and 170Kks carry out the 
regurgitation of the small drop of the dark ink of each color, 173YW, 172Mkl, 171CW, and 170Kkl 
are delivery trains which carry out the regurgitation of the large drop of the dark ink of each 
color. 

[0143] The amounts of ink drops of a small drop are about 20 pl(s), and the amounts of ink drops 
of a large drop are about 40 pl(s). 

[0144] Drawing 27 is the ** type view showing the image formation process at the time of using 
the ink-jet unit shown in drawing 24 . 

[0145] If its attention is paid to the N+1st line, the record and LF by the small drop of dark black, 
dark cyanogen, a dark Magenta, and dark yellow will be performed by the 1st scan. The record 
and LF by the large drop of dark black, dark cyanogen, a dark Magenta, and dark yellow are 
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performed by the 2nd scan. The record and LF by the small drop of light black, light cyanogen, a 
light Magenta, and light yellow are performed by the 3rd scan, the record and LF by the large 
drop of light black, light cyanogen, a light Magenta, and light yellow are performed by the 4th 
scan, and the N+1st-line record is completed by four scanning records. The amount of LF after 
each scanning record is a part for 32 delivery trains, and can perform image recording for 32 
delivery trains by 4 times of writing scans. 

[0146] this composition — like — ** and light ink — adding — the diameter of a dot — ****** 
— by recording combining a thing, it stops being conspicuous in a granular feeling in a whole 
floor tone field, and further, the change of each concentration ink can carry out smoothly, and 
can also prevent generating of a false profile, and the still smoother gradation reappearance of it 
is attained 

[0147] the above — also in which composition, like the above-mentioned example, in order not 
to record a total color at once, a good picture also with little picture degradation by blot etc. is 
acquired Furthermore, in an actual ink-jet unit, since a space is between the delivery trains of 
each color, the effect of becoming each position which did not carry out color coincidence but is 
different, and making generating of the bond line of a writing scan easing as a result is also 
acquired like this illustration Ming in the bond position of the writing scan of each color. 
- [0148] Moreover, according to the-composition explained in this modification; the ink of a same- 
color system can be packed in one ink-jet unit, and there is an effect also in share-izing of an 
ink cartridge, and relief of the color mixture which is easy to generate at the time of **** 
recovery action. Even if an ink lappet lump arises in suction operation by **** recovery action 
by arranging the delivery train of ink especially with low concentration (light ink) to the up side, 
and arranging ink with high concentration (dark ink) to the down side, ink color mixture can be 
prevented. 

[0149] A common liquid room is divided, by using the ink-jet unit which equipped one with the ** 
ink delivery which breathes out the ink of a color which is different in the same delivery forming 
face, the number of ink-jet units (recording head) and the number of ink cartridges can be 
reduced, and the miniaturization of equipment also of this modification is attained the same by 
the previous example. Moreover, since the ink-jet unit used for this example can also form the 
delivery train of a color which is different in the same delivery side often [ precision ] and at a 
low price, a high precision like equipment before and complicated amendment control become 
unnecessary, and low-pricing of it is also attained. 

[0150] In addition, also in the ink-jet unit of this example, although it is more desirable for each 
color delivery train to arrange on the same straight line from reduction-ization of ink **** timing 
amendment, each color delivery train may be arranged lining up side-by-side, without being 
limited to this example, or you may arrange alternately. 

[0151] Moreover, as this modification explained, improvement in recording rate is also attained 
by changing the number of deliveries for every color if needed. 

[0152] Furthermore, although the ink cartridge of this modification is carried on carriage like the 
ink-jet unit, you may make it supply ink to an ink-jet unit through an ink supply tube, without 
uniting with an ink-jet unit and carrying on carriage. Moreover, although the direction which used 
the cartridge which divides the interior like this example and has ink of two or more colors is 
desirable in respect of an equipment miniaturization, you may make it use the ink cartridge of a 
single color, without dividing the interior. 

[0153] Modification 2 drawing 28 of an example 1 is the ** type view which looked at the ink-jet 
unit concerning other modifications of an example 1 from the recorded material side. 
[0154] The ink-jet unit of this example establishes at one all the ink delivery trains 
corresponding to the total ink color used for record in the same ink-jet unit ********** to 
which 210Yu breathes out the color ink of light yellow in the ink-jet unit 210, ********** to 
which 210Mu(s) breathe out the color ink of a light Magenta, ********** to which 210Cu 
breathes out the color ink of light cyanogen, ********** to which 210Ku(s) breathe out the 
color ink of light black, ********** to which 210Yk breathes out the color ink of dark yellow, 
********** to which 210Mk(s) breathe out the color ink of a dark Magenta, ********** to 
which 210Ck breathes out the color ink of dark cyanogen, and 210Kk are ********** which 
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breathe out the color ink of dark black. Each color ink delivery train has a space for 8 dots with 
the wall of a common liquid room between the delivery trains of each color with 32 deliveries in 
the pitch of 360 dots per inch (360dpi). 

[0155] The record and LF by dark black are performed by the 1st scan, and the record and LF 
by light black are performed by the 2nd scan. The record and LF by dark cyanogen are 
performed by the 3rd scan, and the record and LF by light cyanogen are performed by the 4th 
scan. The record and LF by the dark Magenta are performed by the 5th scan, the record and LF 
by the light Magenta are performed by the 6th scan, the record and LF by dark yellow are 
performed by the 7th scan, the record and LF by light yellow are performed by the 8th scan, and 
record of each line is completed by eight scanning records. The amount of LF after each 
scanning record is a part for 32 delivery trains, and can perform image recording for 32 delivery 
trains by 8 times of writing scans. 

[0156] Also in this composition, like a previous example, in order not to record a total color at 
once, a good picture also with little picture degradation by blot etc. is acquired. Furthermore, in 
an actual ink-jet unit, since a space is between each color, the effect of becoming each position 
which did not carry out color coincidence but is different, and making generating of the bond line 
of a writing scan easing as a result is also acquired like this illustration Ming in the bond position 

-— of-the writing scan of each color. - ----- 

[0157] The ink-jet unit of this example can be built with a precision sufficient to the same 
delivery forming face by the ink delivery train of a total color, and does not have the problem of 
the registration gap between each color. 

[0158] Moreover, although it is more desirable to arrange the **** timing between each color on 
[ all ] a color same straight line like this example since there is no amendment need, each 
******** may be arranged lining up side-by-side, without being limited to this example, or you 
may arrange alternately. 

[0159] Moreover, improvement in recording rate is also attained by changing the number of 
deliveries for every color if needed. 

[0160] A common liquid room is divided, by using the ink-jet unit equipped with the ** ink 
delivery which breathes out the ink of a color which is different in the same delivery forming 
face, the number of ink-jet units (recording head) and the number of ink cartridges can be 
reduced, and the miniaturization of equipment also of this example is attained the same by each 
previous example. Moreover, an advanced equipment precision like equipment before and 
complicated amendment control become unnecessary, and low-pricing is also possible. 
[0161] Although it is desirable to carry on carriage like an ink-jet unit as for a pan ink cartridge, 
you may make it supply ink to an ink-jet unit through an ink supply tube, without uniting with an 
ink-jet unit and carrying on carriage. Moreover, although the direction which used the cartridge 
which divides the interior and has ink of two or more colors is desirable in respect of an 
equipment miniaturization, you may make it use the ink cartridge of a single color, without 
dividing the interior. 

[0162] Modification 3 drawi n g 29 of an example 1 shows the structure of the one apparatus ink- 
jet cartridge which assembled the ink-jet unit 224 of yellow, a Magenta, cyanogen, and black four 
colors each in one by the frame 220. 

[0163] Since the previous example explains the composition of the ink-jet unit 224 in detail, it 
omits explanation here. 

[0164] Four ink-jet units 224 are attached at the predetermined intervals in a frame 220, and 
where the registration of the direction of a delivery train is moreover also adjusted, they are 
fixed. 221 is covering of a frame and 222 is a connector for connecting the electrical signal from 
a pad and the main frame formed in the circuit board 120 of four ink-jet units 224. The circuit 
board 120 and the connector 222 are connected by the electrode 223. 

[0165] Drawing 30 shows the situation when carrying the above-mentioned one apparatus ink-jet 
cartridge 222 in carriage. 

[0166] It divides, and is divided into the room of two upper and lower sides by 230, and the ink 
tank 1 18 has filled up the lower room with dark ink for light ink in the upper room. And ink is 
supplied to the ink delivery train which pressure-welding combination of the ink-jet cartridge 
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222, and yellow, a Magenta, cyanogen and four ink tanks 1 18 of black is carried out on carriage, 
and corresponds from the ink tank 118. 

[0167] Also in the ink-jet unit of this composition, like each previous example, in order not to 
record a total color at once, a good picture also with little picture degradation by blot etc. is 
acquired. Furthermore, in an actual ink-jet unit, since a space is between each color delivery 
train, the bond position of the writing scan of each color does not carry out each color 
coincidence, but the effect of becoming a different position and making generating of the bond 
line of a writing scan easing as a result is also acquired. 

[0168] As for the one ink-jet cartridge of this example, it is possible for two or more ink delivery 
trains to put in order the ink-jet unit built with a precision sufficient to the same delivery forming 
face with a sufficient precision, and to really finish setting it up to a cartridge, it can solve the 
problem of the registration gap between each ink-jet unit, and the load of amendment control 
reduces it Moreover, it is possible to communalize the electric contact section of each ink-jet 
unit, and the number of contacts with the main part of equipment can be reduced. 
[0169] Although it is more desirable to arrange the **** timing between each color on [ all ] a 
color same straight line since each delivery train in an ink-jet unit does not have the amendment 
need, it may arrange each ******** lining up side-by-side, without being limited to this example, 

or may arrange it alternately, respectively. - 

[0170] Moreover, improvement in recording rate is also attained by changing the number of 
deliveries for every color if needed. 

[0171] Furthermore, although it is desirable to carry on carriage like an ink-jet cartridge as for 
an ink cartridge, you may make it supply ink to an ink-jet cartridge through an ink supply cube, 
without uniting with an ink-jet cartridge and carrying on carriage. Moreover, although the 
direction which used the cartridge which divides the interior and has ink of two or more colors is 
desirable in respect of an equipment miniaturization, you may make it use the ink cartridge of a 
single color, without dividing the interior. 

[0172] In addition, an advanced equipment precision like equipment before and complicated 
amendment control are attained by the miniaturization of equipment for it to be unnecessary, 
and this example as well as a previous example can also be fallen by the price. 
[0173] In the example of four modifications of an example 1, the pixel position recorded by each 
writing scan is arranged so that it may become alternate about the pixel county of 1 x 2 pixels. 
[0174] Hereafter, record of this example is explained with reference to drawing 31 . In the 1st 
writing scan, the delivery in the lower half of [ four ] a light ink portion is used among the 
deliveries of a total of 16 pieces of an ink delivery train. At this time, the pixel array to record 
records the half which are all the pixels that are what made 1x2 pixels alternate, and can record 
the above-mentioned delivery (a pixel is thinned out and recorded on a half). After the 1st 
writing scan end, while, as for the recording paper, only 4-pixel width of face is sent in the 
direction of an arrow, a recording head unit is returned to a record starting position by the 

[0175] In the 2nd following writing scan, record is performed using the delivery of a total of eight 
pieces of light ink At this time, the pixel recorded is the portion which arranged 1x2 pixels 
alternately similarly among the field of the 4-pixel width of face which was not recorded by the 
1st writing scan, and the picture field of the 4-pixel width of face following this (infanticide 
contrary to the time of the 1 st writing scan is performed). 

[0176] After performing the ejection of 4-pixel width of face again and returning a recording 
head to a record starting position, the 3rd writing scan is performed. The delivery used here is a 
delivery of four lower halves the delivery of a total of eight light ink, and among dark ink delivery 
trains. The pixel array recorded at this time records the half which are all the pixels that are the 
same things as the time of the 1st writing scan which made 1x2 pixels alternate, and can record 
the above-mentioned delivery (a pixel is thinned out and recorded on a half). 
[0177] All the deliveries of a recording head unit are used for the first time by the 4th following 
writing scan. The pixel which arranged 1x2 pixels alternately by infanticide contrary to the 3rd 
writing scan is recorded. 

[0178] And all records to the 1st pixel record are completed by this writing scan. 
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[0179] Hereafter, a picture is completed by repeating record similarly. 

[0180] ****** by the concentration unevenness by dispersion and record-medium conveyance 
unevenness of a regurgitation property and white **** can be made to ease by using the above 
division record methods, and a good picture can be offered. 

[0181] In the above-mentioned example, you may use an alternate infanticide pattern, without 
being limited to this, although the infanticide pattern which made 1x2 pixels alternate was used. 
[0182] Furthermore, the composition of a recording head unit is not restricted to this example, 
but can be applied to the thing of the above and all composition of that each example explained. 
[0183] In addition, the example of all above is an effective means also to a monochrome image 
not only like color picture record but gray-scale record. 

[0184] According to the example 1 explained above and its modification, in addition to the 
various effects mentioned above, the following effects can also be acquired. 
[0185] Since the delivery which carries out the regurgitation of the ink of a different kind, i.e., 
the ink of Y, M, C, and K, or the delivery which carries out the regurgitation of ** and the light 
ink about of-the-same-kind ink, respectively can be prepared in the same ink-jet unit as each 
above-mentioned example showed, register doubling between the record dots of each color or 
between the record dots of each shade becomes easy. 

[0186] Moreover, if it is in the composition which prepares ** which was mentioned above, and 
the delivery which carries out the regurgitation of light **, Inc. in the same ink-jet unit, since the 
operating frequency of the shade ink of these same system color is almost equal, exchange of 
the ink-jet unit which made the ink tank one can be performed, without making ink so useless. 
[0187] The example 2 shown below and its modification fully reduce the irregular color in the 
case of color record, shade unevenness, a stripe, etc. using the relation of the delivery array of 
each ink shown in an example 1 and its modification. 

[0188] Therefore, in the following examples, the ink-jet unit which does so the effect by 
unification of the delivery train of each ink by the example 1 and its modification can also be 
used, or only the relation of the delivery array of each ink is the same as that of example 1 
grade, and the composition with which each delivery train is not united can also be used. 
[0189] In addition, in the example shown below, an example 1 or its modification should show an 
equipment configuration and control composition. 

[0190] Example 2 drawing 32 is the ** type view showing the composition of the ink-jet unit 
(henceforth a recording head) used for the example 2 of this invention. 

[0191] In this example, black (K), cyanogen (C), the Magenta (M), and the recording head which 
four colors each of yellow (Y) became independent of have a total of 16 deliveries of eight 
deliveries for dark ink regurgitation, and eight deliveries for light ink regurgitation, respectively. 
Delivery arrangement of each ink of this recording head is the same as that of the delivery 
arrangement shown in drawing 21 , and can also make each delivery train one. 
[0192] The writing scan and ejection of a recording head are made in the direction shown by the 
arrow in drawing, and it is carried out by the width of face for four deliveries for every writing 
scan about an ejection. According to the composition of this example, since the recording paper 
is sent toward a dark ink record section from a light ink record section, after a light ink picture 
always completes record, a dark ink picture is recorded. Thus, if it is made the composition 
which arranges ** and the delivery train of light **, Inc. in one train in the direction of an 
ejection, since ** and the order of placing of light **, Inc. will not be reversed in the outward trip 
and return trip of both-directions record, the shade unevenness which originated in order of 
placing of ink can be prevented beforehand. 

[0193] Since it is characterized by to carry out division record using the recording head which 
carries out the regurgitation of the ink in which concentration differs further about each of two 
or more kinds of ink in which colors differ, in this example, the effect of division record can 
demonstrate also in the composition which the delivery train of the ink of all kinds as shown in 
drawing 7 has arranged in the direction of a writing scan. However, with such composition, 
irregular color evil is not yet solved in many cases completely. 
[0194] This reason is explained below using drawing 33 (A) and (B). 

[0195] Usually, the amount of ink drops let is designed so that it may spread greatly somewhat 
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rather than the area given to each pixel on space. This is for making it not seen [ the portion of 
a blank paper ] to the field of 100% of rates of printing. Therefore, although it is recorded about 
50% of the number of record pixels when the division recording method is performed, as a record 
medium-ed (recording paper) is shown in drawing 32 (A), 50% or more of field will be covered. In 
addition, the amount of ink by which dark ink and light ink will be driven into per pixel if the dark 
ink and light ink of two or more colors are further recorded on the same pixel for color mixture 
record increases by 4 times, it oozes out and a field will be in the state almost near 100% 
( drawing 32 (B)). For this reason, even if it records an ink dot on the thinned-out pixel, since the 
first dot already occupies the portion, the concentration of the color of next ink does not 
become so high. Therefore, even when line record is both performed by division record, the 
picture field where the color tone of the scanning direction when being first recorded on space 
and concentration serve as [ at ] a priority color in the whole record section, and outward trip 
record turns into the first record, and the picture field where return trip printing serves as the 
first record serve as an irregular color by turns, it appears, and this degrades a picture in many 
cases remarkably. 

[0196] In this example, the state of recording a uniform green picture is shown in drawing 34 . 
[0197] The uniform green picture said here is a picture on which cyanogen and yellow record 

both dark ink and light ink, and an input picture concentration signal points out the duty between 

128 and 255 in the distribution table shown in drawing 10 (B). However, in the detail of the 
following containing this example, the state where the four above-mentioned sorts of ink was 
recorded on all pixels on account of explanation was set up. 

[0198] In this example, the pixel position recorded by each writing scan is arranged so that it 
may become alternate about the pixel group of 1 x 2 pixels. By doing in this way, rather than the 
arrangement which makes alternate the 1 -pixel unit shown by drawing 33 , since it can ooze and 
** can be decreased, a himself is devoted and already explained irregular colors by order other 
than the record pixel in each writing scan stop being able to happen easily. 
[0199] Hereafter, in drawing 34 , it explains briefly for every writing scan. 
[0200] In the 1st writing scan, four deliveries in the lower half of a light ink portion are used 
among all 16 deliveries in a recording head. The pixel array recorded at this time is what made 
1x2 pixels alternate, and records the half which are all the pixels that can record the above- 
mentioned delivery. In the 1st writing scan, since it records while a recording head scans in the 
direction of an outward trip, when recording a uniform green picture, ink is driven in in order of 
cyanogen and yellow to each record pixel. Therefore, in the pixel recorded by the 1st writing 
scan, a green picture with strong coloring of cyanogen will be acquired. As for the recording 
paper, only 4-pixel width of face is sent in the direction of the arrow in drawing after the 1st 
writing scan end. 

[0201] In the 2nd following writing scan, all 8 deliveries of light ink are used in the direction of a 
return trip, and it is recorded on it. The pixel recorded at this time is the portion of the array 
which made 1x2 pixels alternate similarly among the field of the 4-pixel width of face which was 
not recorded by the 1st writing scan, and the picture field of the 4-pixel width of face following 
this. In the 2nd writing scan, since it is recorded in the direction of a return trip, the ink impact 
to a record pixel becomes the order of yellow and cyanogen. Therefore, in the pixel recorded by 
the 2nd writing scan, coloring of yellow serves as a strong green picture. However, since the ink 
of concentration recorded by the 1st and 2nd writing scans is thin from the first, there is no 
difference of the coloring nature by the order of ink placing what appears so greatly. 
[0202] Again, the 3rd writing scan is performed in the direction of an outward trip after the 
ejection of 4-pixel width of face. The deliveries used here are four deliveries of a lower half 
among light ink all 8 deliveries and a dark ink delivery, since this writing scan is record of the 
direction of an outward trip again — the [ the 2nd and ] — in the light ink field of 3 picture field, 
it is cyanogen and the order of ink placing of the order of yellow, and a green pixel with strong 
coloring of cyanogen will be obtained On the other hand, in the 1st picture field, since printing in 
light ink will accomplish and the priority color will already be determined by light ink, even if dark 
ink is driven in in order of cyanogen and yellow, there is no determination of the priority color by 
this, and it is only that the concentration of green becomes high on the whole. 
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[0203] All the deliveries of a recording head are used for the first time to the 1st picture field by 
the 4th following writing scan. Since this writing scan is a return trip scan again, ink is driven in 
in order of yellow and cyanogen. Since it is the 1st picture field and record when it reached and 
light ink has already reached the target in the 2nd picture field as the 3rd writing scan explained, 
the order of ink placing of dark ink hardly influences a picture, but it is only that the 
concentration of green becomes high on the whole as for both the picture field. And by this 
writing scan, all records to the 1st picture field are completed, the [ the 3rd and ] — about 4 
picture field, the priority color in a record pixel is determined like the old writing scan by the 
order of placing of ink 

[0204] Like the following, using all 1 6 deliveries, an ejection scan and both-way record of 4 
delivery trains are repeated successively, and it goes by each writing scan. 

[0205] according to the method explained above, after making all the picture fields that stand in 
a row 4-pixel width of face every by using a recording head as shown in drawing 32 complete a 
light ink picture by the first two scans, the dark ink picture is completed by two continuing scans 
Therefore, the factor itself in which shade unevenness like the conventional example appears 
also by the method of recording using shade ink will already be removed by this example. 
[0206] On the other hand, about the irregular color of another evil by the order of ink placing, it 
has composition which records-the dot of- a color tone which is different in an outward-trip and a 
return trip, however, the case of drawing 33 explained in the conventional example since the 
pixel recorded perform division record in this example, and simultaneous was made into 1x2 units 
— further — a another province region — it oozes and ** can be stopped Therefore, an almost 
equal still better picture is acquired in each picture field in the rate of the area which the dot of 
the area which the dot recorded on the outward trip occupies recorded in the return trip 
occupies comparatively. 

[0207] [f based on such an idea, it can expect solving an irregular color and shade unevenness 
simultaneously also by the recording head of composition like the conventional example ( drawing 
7 ) by expanding further the pixel array now made into the size of 1x2. If it actually does in this 
way, surely the overall color tone in each picture field may become equal. However, if the unit of 
a pixel array is too large on the other hand, itself will come to be sensed visually shortly, a 
feeling of ZARATSUKI will appear on a picture, and it will become what smoothness lacked. 
Moreover, simultaneously, since a maximum of 400% or more of ink will be driven in to this pixel, 
a blot arises in the unique boundary section to it, and it will be easy to become not desirable in 
the high field of recording density to it. 

[0208] this example is the delivery array composition of each ink color about the former, copes 
with it and is making two evils of the shade unevenness and irregular color which may happen in 
case both-directions record is performed solved by division record and pixel composition about 
the latter. And especially, by old explanation, after recording light ink previously, the head 
composition on which dark ink is made to record is taken. However, the order of placing of shade 
ink itself is not what was restricted to this. That is, it is a book even if it takes composition 
which reverses the position of a light ink nozzle and a dark ink nozzle. 

[0209] Here, the picture comparison in the case of the recording head composition shown by 
drawing 32 which has so far explained, and composition of having reversed this composition and 
shade is explained briefly. 

[0210] When light ink is recorded previously, a big dot with low concentration is obtained in a 
wraparound and each pixel by the light ink bottom in which the dark ink which reaches the target 
after that is already recorded. On the other hand, when dark ink is recorded previously, the dot 
of the priority color decided in the direction of a writing scan of the No. 1 beginning reaches the 
target by high concentration, and determines a priority color quite strongly. In this case, about an 
irregular color, the composition of completing light ink previously cannot appear easily from the 
composition which records dark ink previously. This can be said since there are few differences 
of the coloring nature by the order of ink placing in light ink than that in dark ink. Furthermore, 
since each dot spreads uniformly greatly, a picture smooth on the whole can be acquired, 
therefore, also in this example, the direction of a recording head with the array which records 
light ink previously is alike, receives a color image picture, and it can call it the composition to 
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which it was more suitable 

[0211] On the other hand, since it is not obscured in the light ink in which dark ink is recorded 
after that although surely an irregular color tends to be conspicuous when dark ink is recorded 
previously, the concentration and resolution of each pixel itself are high, and the picture of high 
resolving carried out distinctly is acquired. Therefore, the head which records dark ink previously 
can call it the composition for which it was suitable with the black character picture with high 
concentration etc. 

[0212] In this example, although two kinds of concentration ink, dark ink and light ink, has 
explained each color, in order to make a picture good further, it is still better as for three or 
more kinds in the level of concentration. In this case, what is necessary is just to make the 
delivery train of the ink in which concentration differs arrange in the direction of an ejection, as 
shown in drawing 35 . 

[0213] In a color ink-jet recording device with the recording head which carries out the 
regurgitation of the shade ink according to [ as explained above ] this example, by arranging each 
color ink in the direction of a head writing scan, and making a shade ink delivery arrange in the 
direction of an ejection, the irregular color and shade unevenness which originate in order of ink 
placing in the case of both-directions record can be abolished, and a good picture can be 

acquired. - : 

[0214] ** is just explained to the modification 1 of an example 2, next the modification of the 
above-mentioned example 2. It is head composition, i.e., delivery array composition, about shade 
unevenness, and to having solved the irregular color by the division recording method, by this 
example, the above-mentioned example 2 is the division recording method about shade 
unevenness, and cancels an irregular color with head composition. 

[0215] The recording head composition of this modification is shown in drawing 36 . Although the 
recording head which arranges 16 deliveries in one train is used like [ this modification ] the 
above-mentioned example 2, a dark ink head and a light ink head are made to become 
independent here, and it is made to stand in a row in the direction of a writing scan. Each 
delivery train is making it arrange four deliveries of each color at a time toward the direction of 
an ejection. 

[0216] Although the color order of record is made into black, cyanogen, a Magenta, and yellow in 
this example, the order of an array of the direction of an ejection is not restricted to one kind 
like an example 2. Moreover, in this example, since only four deliveries have the delivery with 
them per each color and each concentration, in order to perform division record, the amount of 
ejections for every writing scan serves as 2-pixel width of face. 

[0217] Drawing 37 shows the record state when recording by this example. The case where a 
uniform green picture is recorded with cyanogen and yellow is taken for the example like the 
example 2 also here. 

[0218] In the start of record, although the nose of cam of a form is set as a black delivery 
position when black data exist, since it is not necessary to record black ink, by the green picture 
explained by this example, a record form is moved to the delivery position of cyanogen, as shown 
in this drawing. Although four deliveries of cyanogen deliveries exist in all at this time, in order to 
perform division record, by the 1st writing scan, a record form is set as the position of two 
deliveries in the lower half of a cyano delivery. 

[0219] Since the 1st writing scan is outward trip record, to a record pixel, it reaches the target 
in order of the cyanogen of dark ink, and the cyanogen of light ink. Since dark ink reaches the 
target previously, in the pixel recorded here, it becomes the form where a big cyano dot with thin 
concentration surrounds thinly the surroundings of the cyanogen in which concentration is high 
and the dot profile clarified. Then, the ejection of 2-pixel width of face is performed, and it 
continues to the 2nd following writing scan. In addition, the pixel array simultaneously recorded 
by each writing scan by this example as well as the above-mentioned example 2 uses that to 
which the pixel group of 1x2 became alternate. 

[0220] The 2nd writing scan is a return trip scan, and ink reaches the target to each pixel in 
order of the cyanogen of light ink, and the cyanogen of dark ink. The dot of the dark ink recorded 
after light ink already reaches the target sinks into the surroundings of the dot of light ink 
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greatly, and becomes what has concentration lower than the dot obtained by outward trip scan 
uniform. In the 1st picture field which record of cyanogen completes by 2 times of the writing 
scans so far, a cyano dot with high concentration and the low cyanogen dot of concentration will 
be intermingled an abbreviation moiety every. Moreover, in the 2nd picture field following this 1st 
picture field, the half of a cyano dot is recorded by the return trip record at this time. 
[0221] In the 3rd and 4th following writing scans, since the 1st picture field is located 
corresponding to the Magenta delivery section, actual record is not performed. However, record 
of a cyanogen dot is made one by one in each picture field located in the cyano delivery section 
below in the 2nd picture field following this. 

[0222] That the 1st picture field where record of a cyano dot was made is recorded on a degree 
is the 5th writing scan in which this field is located corresponding to the yellow delivery section. 
Yellow ink reaches the target in order of the upper shell and dark ink in which cyano ink is 
already recorded, and light ink. Since cyano ink will already be absorbed and it will be recorded 
above although a record pixel turns into a yellow pixel with high concentration if ink is struck by 
this turn on a blank paper, yellow ink is large to the surroundings of cyano ink, or the down side, 
and neither a wraparound, a dot configuration nor the difference in a shade appears here. 
[0223] When repeating the writing scan both ways successively as mentioned above, when 
located in the cyano delivery section, and only when it is located in the yellow delivery section 
after 2 scans, record has accomplished in each picture field. Here, since yellow is recorded after 
record of cyanogen is completed in all picture fields, the irregular color evil at the time of the 
both-way record explained in the conventional example is solved by the recording head 
composition of this example. 

[0224] In the color ink-jet recording device which had a shade ink head according to [ as 
explained above ] this modification, by arranging the delivery of shade ink in the direction of a 
writing scan, and making each color ink delivery arrange in the direction of an ejection, the 
irregular color and shade unevenness which originate in order of ink placing in the case of both- 
directions record can be abolished, and a good picture can be acquired. 
[0225] In addition, in this example, the turn of the ink color arranged in the direction of an 
ejection is not what was restricted to one kind. Any arrays can acquire the same effect in this 
invention. Having brought black ink to the head especially by this example means to make the 
concentration and resolution of black ink the highest in four colors, and that the concentration of 
black ink and resolution are high leads to acquiring a clear black character picture. 
[0226] The modification 2 of an example 2, next other modifications of an example 2 are 
explained. 

[0227] One head was made to correspond at a time with a color or concentration in the example 
2 mentioned above and its modification 1 using two or more recording heads, respectively. On 
the other hand, the number of the recording heads used for this example is one. That is, as 
shown in the example 1 grade, the ink delivery corresponding to all concentration and colors is 
constituted in ********, and these are beforehand constituted in this recording head at one. 
[0228] Drawing 38 is the ** type view showing the composition of the recording head used for 
this example. 

[0229] It has eight deliveries of eight pieces and light ink for the delivery of dark ink about each 
color ink, respectively, and record of one color is completed by a total of 16 deliveries. Although 
the delivery group of each color is arranged in the direction of an ejection in order of black (K), 
cyanogen (C), a Magenta (M), and yellow (Y), the delivery groups of ****** each color overlap by 
one delivery mutually at this time. 

[0230] In drawing 38 , the horizontal line shown as the solid line on the head is also what showed 
the ejection state, and the head pixel of the recording paper is the ejection scan of 4-pixel width 
of face, and showed one by one which ************ it was. When delivery array composition 
like this example is taken so that it may see to this drawing, this head pixel will be located in a 
different portion for every color of each eight deliveries which carry out a color array. That is, 
although this head pixel may serve as the bond section of division record in black, the bond 
section does not become in cyanogen, a Magenta, and yellow. 

[0231] The record state by the example shown in drawing 39 is shown as a state which records 
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a uniform green picture like each above-mentioned example. Since it is the same as that of the 
above-mentioned modification 1 that the ink delivery of a different color has also arranged this 
example in the direction of an ejection, in both-way record of each writing scan, only cyanogen 
or the picture field which came to the delivery position of yellow will be recorded. The picture 
field said here points out the thing of the field of the 4-pixel width of face which each color 
recording head records simultaneously, namely, it ties with the bond section of each color, and 
the thing of the field between the sections is said, therefore, the picture field of an example old 
in this example — differing — each color — respectively — mutual — the picture field will be 
constituted 

[0232] Drawing 40 shows the bond section (picture field) of the record picture after the 6th 
writing scan in drawing 39 , and each color. Here, it is shown that each bond section (picture 
field) has appeared in the position where 1 pixel of each color shifted at a time, respectively. 
Thus, the book stated in the above-mentioned example 2 and the modification 1 so far by making 
it appear in a position which tied for every color and is different in the section 
[0233] By the way, although it constituted from this example so that the delivery position in a 
recording head might be piled up each color of one every delivery in order to tie for every color 
and to change a position, the delivery array composition for changing a bond position is not what 
was restricted to this array. For example,- even if it detaches 1 pixel at a time conversely and - 
makes each color arrange, the same effect is acquired and can exclude completely the element 
of the irregular color by both-directions record in this case. 

[0234] Moreover, in order to make the partition portion between each common liquid room in a 
recording head into a positive thing, it is desirable also in a recording head creation process to 
keep a certain amount of distance and to arrange a delivery train. 

[0235] Furthermore, if the increase of the number of the deliveries which participate in record, 
and the amount of ejections also become large, the bond section of each color can be appeared 
in various positions. 

[0236] Furthermore, the turn of the ink color arranged in the direction of an ejection like the 
above-mentioned modification 1 also in this example is not what was restricted to one kind. An 
effect with any same arrays can be acquired. 

[0237] In the example 2 and modifications 1 and 2 which were explained above, although the 
image formation by 2 division records was altogether explained for the example, the division 
record with more much number of partitions is also possible as a means for making the effect of 
this invention still more effective. The absolute magnitude of make [ the record number of 
partitions / many ] of the ink which will apply much more deliveries to one picture field, and is 
driven in in this picture field by 1 time of the writing scan also decreases. Therefore, while a 
picture can be smoothed more, the effect of the irregular color depended for oozing out and 
shade unevenness HE which have so far been explained is also expectable. 
[0238] Drawing 41 is drawing for ink suction operation of the ink-jet recording device which 
applied this invention being shown, and is the cross section showing typically the cap portion 
shown in draw ing 18 . 

[0239] In drawing 41 , the porous ink absorber 20 is formed in the interior of each capping 17. As 
shown in drawing 41 (A), this ink absorber 20 is arranged so that it may be located near the 
delivery forming face 21 at the time of capping. In addition, the high-density slash portion 30 in 
drawing 41 shows the ink (drawn in) sucked out of the delivery. 

[0240] Drawing 41 (A) sticks a cap 117 to the delivery side 21, operates a suction pump, and 
after it attracts ink from each delivery by generating negative pressure in a cap 17 through a 
tube 27, it shows the state when stopping operation of a suction pump. In this state, the 
negative pressure in a suction pump is almost canceled by attracting the ink of a certain amount. 
That is, negative pressure is decreasing to the grade which the meniscus of each delivery does 
not make destroy. If a cap 117 is pulled apart from the delivery side 21 while negative pressure 
has been in a strong state, atmospheric pressure takes in an instant in a cap 15, the meniscus in 
a delivery is torn by this rapid pressure fluctuation, air enters in a delivery, and the poor 
regurgitation may be started. 

[0241] Moreover, as shown in drawing 43 , the force which makes ink the method of sucking with 
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the adhesion force of ink or the negative pressure in a delivery in the interface of a delivery 
forming face and ink acts. In order that the surface tension which ink itself tends to condense 
may furthermore act on the ink in a cap 103, As it is narrow between ink 104, 105 arises and a 
cap separates the cross section of each vena-contracta 105 portion of ink 104 — small — 
becoming — there — most — weak — becoming — just — being alike — the relation between 
ink goes out in the portion of each vena contracta 105, and an ink drop may remain on a delivery 
forming face 

[0242] In the state of drawing 41 (A), most inside of a cap 1 17 is full of ink, and is in the state 
where the ink absorber 20 is also saturated and there is almost no absorptance. If a cap is pulled 
apart in the state with this, a case of drawin g 43 mentioned above and a result by which a lot of 
ink remains in the delivery forming face 21 similarly will be brought. Then, in this example, a 
crevice 31 is produced between a cap 117 and a delivery by carrying out very small movement of 
the carriage rightward in drawing. The very small movement magnitude of the carriage at this 
time is set as the suitable amount beyond the range in which sealing with a cap 117 is possible. 
[0243] Drawing 42 is the ** type view showing the state of the above-mentioned very small 
movement of carriage, drawing 42 (A) shows the state before movement, and drawing 42 (B) 
shows the state after movement Moreover, drawing 41 (B) shows the state inside the cap 

immediately -after carrying out the above-mentioned very small movement of the carriage from - - 

the state of drawing 41 (A). As shown in drawing 41 (B) and drawing 42 (B), a suction pump is 
operated again in the place which produced the crevice 31. The state inside the cap at this time 
is shown in drawing 41 (C). That is, if it changes into the state of drawing 41 (B) and a suction 
pump is operated again, since the cap is in the leak (opening) state, as shown in drawing 41 (C), 
only the ink in a cap 15 is attracted through a tube 27, and the ink absorber 20 of the porosity 
established in the cap 117 is recovered in the state in which ink absorption is possible again. 
Moreover, in the state of drawing 41 (C), since the porous ink absorber 20 is close to the 
delivery side 21, almost all the ink on the delivery forming face 21 is absorbed by the ink 
absorber 20. In this way, the ink absorbed by the ink absorber 20 is also attracted through a tube 
27. 

[0244] And at this time, carriage is returned to the position of the original position (A), i.e., 
drawing 41 , and drawing 42 (A) once again, and ink absorptivity ability is changed into the state 
where the fully recovered ink absorber 20 approaches to all the fields of the delivery forming 
face 21. By carrying out like this, the ink remainder on the delivery forming face 21 can be 
decreased further. 

[0245] Since the ink remainder on a delivery forming face decreases, color mixture generating 
can be prevented by recovery action. 

[0246] Since a crevice 31 was produced, although carriage was moved to main scanning direction 
in the above-mentioned example, you may make it move in the direction of vertical scanning, 
furthermore, not carriage but a cap side is moved aslant etc. the upper and lower sides, right and 
left, and approximately — you may constitute 

[0247] By the above, the ink remainder on a delivery forming face can be lost, without preparing 
an air open valve. 

[0248] Drawing 44 is the typical cross section of the cap portion for other examples of suction 
operation being shown. 

[0249] In drawing 44 , the porous ink absorber 52 is formed in the interior of each cap 117. The 
capacity of this ink absorber 52 is set as the larger value than the amount of suction of a 
suction pump (the amount of forced discharges of the ink by 1 operation), or the larger value 
than the content volume of the ink passage of an ink-jet unit And as shown in drawing 44 (A), 
the above-mentioned ink absorber 52 is arranged so that it may be located near the delivery 
forming face 81 at the time of capping. In addition, the slash portion 53 in drawing 44 shows the 
ink (drawn in) sucked out of the delivery. 

[0250] Drawing 44 (A) sticks a cap 1 17 to the delivery forming face 81, operates a suction pump, 
and shows the state where ink 52 is attracted from each delivery, by generating negative 
pressure in a cap 117 through a tube 19. Then, to predetermined timing, as shown in drawing 44 
(B), a recording head and a cap 117 are separated and a crevice 54 is formed between them. 
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Even if it is in the time of the negative pressure in a suction pump almost being canceled by 
stopping operation of a suction pump and attracting the ink of the specified quantity as timing 
which separates this recording head and cap 117, or the state where negative pressure is acting 
in a cap 117, the time of attracting the ink of the specified quantity etc. is selected. In addition, 
the ink attracted by the suction pump from a recording head is sent out through a tube or ink 
passage to a non-illustrated waste ink tank. This waste ink tank may constitute waste ink from 
an ink absorber of the porosity which carries out absorption maintenance. 

[0251] In dra wing 44 , the capacity of the porous ink absorber 52 is set as the larger value than 
the amount of suction of a suction pump (the amount of forced discharges of the ink by 1 
operation), or the larger value than the content volume of the ink passage of a recording head 
like the above-mentioned. Therefore, it has to this ink absorber 52 side with the suction force of 
the ink absorber 52, and the ink 53 between the delivery forming face 81 and a cap 117 goes, as 
shown in drawing 44 (C). Consequently, as shown in drawing 44 (D), suction recovery action can 
be ended in the state where it does not leave ink to the delivery forming face 81 of a recording 
head, [n this way, since suction recovery action is completed in the state where ink does not 
remain in the delivery forming face 81, the color mixture of unique ink can be prevented. 
[0252] Moreover, by being filled up with the porous ink absorber 52 in a cap, directivity (direction 

which goes to a suction pump side from the delivery side 81) can be given to the-ink-flow in the 

cap 1 17 at the time of suction, and it enables the unique ink adhering to the delivery forming 
face 81 to prevent the color mixture of invading in a delivery. 

[0253] (in addition to this) In addition, especially this invention is equipped with meanses (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as 
energy used also in an ink-jet recording method in order to make the ink regurgitation perform, 
and brings about the effect which was excellent in the recording head of the method which 
makes the change of state of ink occur with the aforementioned heat energy, and the recording 
device. It is because the densification of record and highly minute-ization can be attained 
according to this method. 

[0254] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called on-demand type and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the on-demand type case By impressing at least one driving signal which gives the rapid 
temperature rise which corresponds to recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the foam in the liquid (ink) corresponding to 
this driving signal can be formed by the one to one as a result, it is effective. A liquid (ink) is 
made to breathe out through opening for regurgitation by growth of this foam, and contraction, 
and at least one drop is formed. If this driving signal is made into the shape of a pulse form, 
since growth contraction of a foam will be performed appropriately instancy, the regurgitation of 
a liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. As a 
driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by 
the U.S. Pat No. 4313124 specification of invention about the rate of a temperature rise of the 
above-mentioned heat operating surface are adopted, further excellent record can be performed. 

[0255] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field 
to which the heat operation section other than the combination composition (a straight-line-like 
liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is 
crooked is also included in this invention. In addition, the effect of this invention is effective also 
as composition based on JP,59-138461,A which indicates the composition whose puncturing 
which absorbs the pressure wave of JP,59-123670,A which indicates the composition which 
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makes a common slit the regurgitation section of an electric thermal-conversion object to two or 
more electric thermal-conversion objects, or heat energy is made to correspond to the 
regurgitation section. That is, it is because it can record efficiently certainly according to this 
invention no matter the gestalt of a recording head may be what thing. 
[0256] In addition, this invention is effective when the thing of a serial type like an upper 
example also uses the recording head fixed to the main part of equipment, the recording head 
exchangeable chip type to which the electric connection with the main part of equipment and 
supply of the ink from the main part of equipment are attained by the main part of equipment 
being equipped, or the recording head of the cartridge type with which the ink tank was formed in 
the recording head itself in one. 

[0257] Moreover, it is a book as composition of the recording device of this invention to add the 
regurgitation recovery means of a recording head, preliminary auxiliary means, etc. If these are 
mentioned concretely, a preheating means to heat using the capping means, the cleaning means, 
the pressurization or the suction means, the electric thermal-conversion object, the heating 
elements different from this, or such combination over a recording head, and a reserve 
regurgitation means to perform the regurgitation different from record can be mentioned. 
[0258] moreover, two or more ink which differs in an others and record color or concentration 

although only one piece was prepared also about the kind or the number of a recording head ---- 

carried, for example corresponding to monochromatic ink — corresponding — two or more 
pieces — more than — it may be prepared That is, although not only the recording mode of only 
mainstream colors, such as black, but a recording head may be constituted in one as a recording 
mode of a recording device or the paddle gap by two or more combination is sufficient, for 
example, this invention is very effective also in equipment equipped with at least one of each of 
the full color recording mode by the double color color of a different color, or color mixture. 
[0259] Furthermore, in addition, in this invention example explained above, although ink is 
explained as a liquid It is ink solidified less than [ a room temperature or it ], and what is 
softened or liquefied at a room temperature may be used. Or by the ink-jet method, since what 
carries out a temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in the stable 
regurgitation range about the viscosity of ink, ink may use what makes the shape of liquid at the 
time of use record signal grant In addition, in order to prevent the temperature up by heat 
energy positively because you make it use it as energy of the change of state from a solid state 
to the liquid state of ink, or in order to prevent evaporation of ink, you may use the ink which 
solidifies in the state of neglect and is liquefied by heating. Anyway, ink liquefies by grant 
according to the record signal of heat energy, and this invention can be applied when using the 
ink of the property liquefied for the first time by grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a 
record medium. The ink in such a case is good for a porosity sheet crevice or a breakthrough 
which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the state where it was held as a solid. In 
this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0260] Furthermore, in addition, as a form of this invention ink-jet recording device, although 
used as the picture outgoing end end of information management systems, such as a computer, 
you may take the form of the reproducing unit combined with others, the reader, etc., and the 
facsimile apparatus which has a transceiver function further. 
[0261] 

[Effect of the Invention] Since two or more delivery trains which carry out the regurgitation of 
the ink in which kinds, such as concentration and a color, differ, respectively can be divided and 
established in the different direction from the move direction of the recording head at one 
according to this invention so that clearly from the above explanation, the miniaturization of the 
recording head itself and the mechanism for moving this is attained. 

[0262] Moreover, a field recordable by one movement is divided, and when dividing and recording 
the pixel of the division field of a parenthesis by movement of multiple times, sequence that the 
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ink in which two or more above-mentioned kinds of recording head differ laps by arrangement of 
two or more above-mentioned delivery trains in a recording head can always be made equal. 
[0263] Consequently, while the miniaturization of equipment etc. is attained, reduction **** of 
the irregular color in the case of color record or shade unevenness can record a picture. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the ink-jet recording head and ink-jet 
recording device for recording a picture using the ink in which concentration differs about an 
affiliated color about record of an ink-jet recording head and an ink-jet recording device. 
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PRIOR ART 

[Description of the Prior Art] What performs digital image record using the recording head by the 
ink-jet method as one of the image formation equipment (henceforth a recording device) as 
information management systems, such as a reproducing unit and a word processor, a computer, 
and an information [ in / those devices / further in connection with the spread of communication 
equipment ] output means has spread quickly. In such a recording device, what used the so- 
called multi-nozzle head which accumulated two or more liquid routes which are open for free 
passage to an ink delivery and this as a record element is common because of improvement in 
recording rate. 

[0003] Many diameter control systems of a dot which control the size of the dot density control 
system which controls the number of record dots per unit area by the record dot of fixed size, 
and expresses halftone as a method, or a record dot which expresses halftone in the recording 
device of this method, and express halftone are used. 

[0004] Since the latter diameter control system of a dot has the restrictions with the 
complicated control needed generally for changing the size of a record dot delicately here, When 
an electric thermal-conversion element is used as an energy generation means to generate the 
energy with which it is rare to be used and is especially used for the ink regurgitation, the 
recording head using this element manufacture is comparatively easy, and since a delivery etc. 
can be allotted with high density, record of high resolution is possible — etc., although it has an 
advantage It is difficult to change the pressure exerted on ink in the case of the regurgitation, 
therefore since it is difficult to modulate the path of a record dot, it is rare to use the diameter 
control system of a dot When the recording head of an ink-jet method is used from the above 
reason, it uses for a dot density control system in many cases. 

[0005] On the other hand, as one of the typical things of the binary~ized technique of halftone 
expression used for the dot density controlling method, although there is a systematic dither 
method, this method has the problem that the number of gradation is restricted by the size of a 
dither matrix. That is, although it is necessary to enlarge matrix size in order to make [ many ] 
the number of gradation, when matrix size is enlarged, 1 pixel becomes large [ the record picture 
which consists of one matrix ], and there are problems, such as spoiling resolution. 
[0006] On the other hand, there are conditional determination type dither methods, such as an 
error diffusion method, as another typical thing of the binary _ ized technique. This is the method 
of changing a threshold in consideration of the circumference pixel of an input pixel to being the 
independent determination type dither method which the systematic dither method mentioned 
above makes binary using a threshold unrelated to an input pixel. The conditional determination 
type dither method represented by this error diffusion method has gradation nature and the good 
compatibility of resolution, and when a subject-copy image is a printing picture, the advantages, 
like it is very rare to generate a moire pattern are in a record picture. 

[0007] On the other hand, graininess tends to be conspicuous by the bright section of a record 
picture, and there is a problem that quality of image deteriorates, and this problem becomes 
remarkable in the low record picture of recording density especially. 

[0008] Two or more recording heads which carry out the regurgitation of the ink in which 
concentration differs about the ink of the same color conventionally as what solves the problem 
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of the above graininess, respectively are prepared, a halftone portion forms a record dot in the 
low ink (light ink) of concentration from the bright section of a picture, and the record method 
that dark space forms a record dot in ink with high concentration (dark ink) from a halftone 
portion is proposed. 

[0009] Drawing 1 is the perspective diagram showing the important section of the color ink-jet 
recording device of the conventional example by the serial print method using the shade ink 
concerning the above-mentioned record method. 

[0010] Keep predetermined distance from carriage 241 respectively, and arrange a recording 
head [ carrying out the regurgitation of the light ink of recording head / carrying out the 
regurgitation of the dark ink of recording head / carrying out the regurgitation of the light ink of 
recording head / carrying out the regurgitation of the dark ink of recording head / carrying out 
the regurgitation of the light ink of recording head / carrying out the regurgitation of the dark ink 
of recording head Ku, and cyanogen / Ck, and cyanogen / Cu, and a Magenta / Mk, and a 
Magenta / Mu, and yellow / Yk Carriage 241 is made to carry out both-way movement along 
with the above-mentioned guide shaft 243 by the drive of the carriage motor 245 which guidance 
support of the sliding of was enabled by the guide shaft 243, and minded the driving belt 244. 
[0011] the liquid route which is open for free passage to the ink delivery of each recording head 
— the ink regurgitation -^business — **** — heat energy it is prepared in the heater 
element (electric thermal-conversion element) to generate 

[0012] The ink used by each recording head is stored by the ink cartridge 248 prepared 
corresponding to each color, and is supplied through each ink supply path. Moreover, a transfer 
of the control signal from the device control section to a recording head or a driving signal is 
performed through the flexible cable 249. 

[0013] With the conveyance roller (un-illustrating) and the delivery roller 242 which make a non- 
illustrated conveyance motor a driving source, the recorded material which consists of a record 
form, plastics sheet metal, etc. is conveyed in the direction of the arrow in drawing, and record is 
made and it goes to the field which counters with movement of each recording head in the 
meantime. That is, according to the reading timing of an encoder (un-illustrating) which detects 
the move position of carriage 241, the above-mentioned heater element is driven based on a 
record signal, and a picture can be recorded for an ink drop by the regurgitation and making it 
adhere on a recorded material in order of each ink of ** of black, **, ** of cyanogen, **, ** of a 
Magenta, **, ** of yellow, and **. 

[0014] The recovery unit 246 with the cap section 247 is arranged in the home position set up 
outside the record section by movement of carriage 241, and the ink regurgitation property of 
each recording head is stabilized by the regurgitation recovery by this recovery unit. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the delivery train of ****** which breathes out the ink in which 
kinds, such as concentration and a color, differ, respectively can be divided and established in 
the different direction from the move direction of the recording head at one according to this 
invention so that clearly from the above explanation, the miniaturization of the recording head 
itself and the mechanism for moving this is attained. 

[0262] Moreover, a field recordable by one movement is divided, and when dividing and recording 
the pixel of the division field of a parenthesis by movement of multiple times, sequence that the 
ink in which two or more above-mentioned kinds of recording head differ laps by arrangement of 
two or more above-mentioned delivery trains in a recording head can always be made equal. 
[0263] Consequently, while the miniaturization of equipment etc. is attained, reduction **** of 
the irregular color in the case of color record or shade unevenness can record a picture. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] as [ show / below / although the ink-jet recording 
device using the conventional shade ink explained above solves the problem of the graininess in 
a record picture comparatively well and is one of the effective technique for the improvement in 
quality of image / recording device ] — it divides roughly and there are two troubles 
[0016] 1) Since the ink-jet recording device using conventional shade ink had prepared the 
recording head and the ink cartridge for every ink to be used, the problem that the increase of 
the number of recording heads and the number of ink cartridges and a recording device are 
enlarged is in the 1st 

[0017] Moreover, the weight of a recording head and carriage will also increase, the distance of 
the lamp up and down at the time of carriage movement becomes long, and equipment is 
enlarged similarly. Moreover, in order to make carriage drive by the above-mentioned weight 
increase, a load increases, the need of using the big drive motor of torque, and the need for the 
complicated mechanism for the capping performance maintenance of a cap prepared according 
to the number of recording heads are produced, and there is a problem that the cost for it 
increases. [ much ] 

[0018] Furthermore, since the number of recording heads increased, registration of each color 
recording head needed to be performed with a more sufficient precision, the expensive parts 
which made part precision high for the reason needed to be used, and complicated alignment 
adjustment and amendment control needed to be performed. 

[0019] In addition, when recording using shade ink, and the difference of the dot concentration 
between shade ink is large, reappearance of gradation does not become alignment in the switch 
portions of light ink and dark ink in a record picture, but it is easy to produce a false profile. 
Moreover, there was also a problem from which change of the graininess of a picture and change 
of a color tone which were recorded occur in the above-mentioned ink switch portion, and serve 
as an unnatural picture. Although there is the method of recording by using low concentration 
ink, inside concentration ink, and high concentration ink etc. increasing the stage of 
concentration in order to solve such a problem, it is clear to promote the problem about above- 
mentioned size more. 

[0020] 2) When using the ink in which concentration differs about each ink of two or more colors 
in the case of performing color record to the 2nd, there is a problem that the unevenness in the 
record picture which originated in each in order of the lap of the ink in which concentration 
differs in the sequence and the same color of a lap of each color ink etc. is easily uncancelable. 
[0021] It is known that canceling concentration unevenness and the same thing can be used as 
the conventional technique of canceling the above-mentioned unevenness etc. This is explained 
below. 

[0022] For example, in a color printer, various conditions, such as coloring nature, gradation 
nature, and uniformity, are needed in recording an image picture unlike what records only 
characters, such as a character printer. Especially slight dispersion for every delivery produced 
at the manufacture process of a multi-nozzle head about uniformity affects the discharge 
quantity of the ink of each delivery in the case of record, and the sense of a discharge direction, 
and becomes the cause of degrading picture grace as concentration unevenness of a record 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



03/11/11 



2/6 V 



picture as a result. 

[0023] The example is explained using drawing 2 and drawing 3 . 

[0024] In drawing 2 (A) f 91 is the so-called multi-nozzle head, and since it is easy, it shall be 
constituted by eight deliveries 92 which carry out the regurgitation only of one kind of ink of 
monochrome and single concentration. 93 is the ink drops let breathed out from each delivery 
92, as shown in this drawing, the ink drops let 93 is the same discharge quantity, and it is an 
ideal to be breathed out in the same direction. And if such regurgitation is performed, as shown 
' n drawing 2 (B), the dot of a size equal on space will be recorded and the uniform picture which 
does not have concentration unevenness on the whole will be acquired (refer to drawing 2 (O). 
[0025] However, as stated also in advance in fact, there is many dispersion for every delivery, 
respectively, as shown in drawing 3 (A), dispersion arises in the amount and direction of ink 
drops which are breathed out from each delivery, and the size of a record dot and dispersion of 
an impact position as shown in drawing 3 (B) arise. Consequently, the portion of the blank paper 
which cannot fill area factor 100% along with the main scanning direction of a recording head 
exists, a dot overlaps reverse more than required, or a white muscle which is seen in the center 
of this drawing 3 (B) occurs. In this case, a concentration distribution becomes what is shown in 
drawing 3 (C), as a result, is the limitation usually seen by human being s eyes, and is sensed as 
concentration unevenness . 

[0026] Moreover, when the amount of the ejection repeated for 1 time of every writing scan is 
not controlled uniformly, the same concentration unevenness etc. is produced. For example, 
when more ejections than a constant rate are made, it will be recorded on the position which the 
dot and dot of a n edge of each scanning field separated f rom the amount of conventions, a nd the 
portion will be conspicuous as a white stripe. On the contrary, when an ejection is made fewer 
than a constant rate, the dots and dots of an edge will overlap more than required, and will be 
conspicu ous a s a black stripe. The more pixel density becomes high, when strict control is 
required and this is not fille d t he more, the value of this amount of ejections will be connected 
on a record picture, and a stripe will generate it 

[0027] The following methods are proposed in order to prevent generating of the above 
concentration unevenness or a stripe. 

[0028] Drawing 4 and drawing 5 explain the method. Although it is necessary to make a recording 
head 91 scan 3 times although the record section shown by drawing 2 and drawing 3 is 
completed, as shown in these views according to this method, the field equivalent to the half of 
the field, i.e., the half of the delivery array of a recording head, is completed by two scans. That 
is, after recording [ by dividing eight deliveries of a recording head into two groups of upper 4 
deliveries and lower 4 deliveries ] the dot of four pixel trains using lower 4 deliveries, 
respectively by the 1st scan and carrying out the ejection for four deliveries in this case, in the 
2nd scan, a dot is recorded on the portion on which the dot of the four above-mentioned pixel 
trains is not recorded using upper 4 deliveries. At this time, by each two scan, the dot which 
should be recorded by two scans is thinned out by the abbreviation half, and the dot recorded by 
each scan has a complementary relation. Below, such a recording method is called the division 
recording method. 

[0029] Since the influence on the record picture for every delivery will be reduced by half even if 
it uses the recording head which has dispersion in a regurgitation property for every delivery as 
shown by drawing 3 if such a division recording method is performed, the recorded picture 
comes to be shown in drawing 4 (B), and a black stripe and a white stripe which are seen to 
drawing 3 (B) stop being so much conspicuous. Therefore, as concentration unevenness is also 
shown in drawing 4 (C), as compared with the case of drawing 3 (C), it is eased considerably. 
Moreover, if this division recording method is performed, since the dot of 1 pixel train will be 
recorded by the delivery of a recording head edge, and the delivery of a recording head center 
section, the bond stripe produced on the boundary of each scanning field can also be reduced by 
half. 

[0030] Although it divides by 1 scan eye and 2 scan eye so that it may compensate for image 
data mutually according to the regular array with a dot (complementary) in case such record is 
performed, as shown in drawing 5 , as for this image data division (henceforth an infanticide 
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pattern), it is usually most common that a dot uses what becomes a hound' s-tooth check 
exactly for 1 pixel of every direction. Therefore, record is completed by 1 scan eye which 
records a hound's-tooth check in a unit record section (here 4-pixel unit), and 2 scan eye which 
records a reverse hound's-looth check. 

[0031] It explains how record of a fixed field is completed and drawing 5 (A), (B), and (C) go, 
when alternate [ this ] and a reverse alternate pattern are used, respectively. By 1 scan eye, the 
dot 51 which forms an alternate pattern using lower 4 nozzles is recorded first ( drawing .5 (A)). 
Next, after performing an ejection by 4 pixels (1/2 of head length), the dot 52 of a reverse 
alternate pattern is recorded by 2 scan eye ( drawing 5 (B)). After performing a 4 pixels (1/2 of 
head length) ejection again, the dot 53 of an alternate pattern is again recorded on eye further 3 
scans ( drawing 5 (C)). Thus, the record section of a 4-pixel unit is completed for every scan by 
performing record of the ejection of a 4-pixel unit, and a 1000 birds and a reverse alternate 
pattern by turns one by one. As explained above, when recorded by two kinds of deliveries from 
which the dot of the same pixel train differs, it becomes possible to equalize the influence of 
dispersion in the regurgitation property for every delivery, and to acquire a high definition picture 
with little concentration unevenness. 

[0032] Such a record method is already indicated by for example, JP,60-107975,A and a USP 
No. 4967203 official report, and the effective thing is stated to each to -the concentration - 
unevenness fellow calm stripe. It is indicated in the former, saying "It is characterized by having 
a means to make the ejection of each horizontal scanning fewer than the width of face of this 
horizontal scanning, to overlap two adjoining horizontal scanning, and to form a duplication 
portion, and a means to arrange the printing dot of this duplication portion so that it may not lap 
in two horizontal scanning." [n this official report, although [ an infanticide mask ] it "1 Is **** 
alternately about odd level and even level every train", it may record at random by the case 
where even level is ****(ed) by odd level and the 2nd scan by the 1st horizontal scanning, and 
each scan, and an infanticide mask and ejection width of face are not limited completely. 
[0033] On the other hand, it sets in the latter USP No. 4967203 official report. "The pixel which 
printed the police box pixel position where only the upper half in the 1st band does not adjoin a 
level perpendicular direction with the a 1st path, and was not printed with the 1st path in the 1st 
band with the b 2nd path, The 1st path is performed on the band which continues immediately 
after at the same time it prints on the police box-pixel which does not adjoin the level 
perpendicular direction of the lower half in the 1st band and prints the pixel in the 1st and 1st 
band which were not printed with the 2nd path with the c 3rd path." 

It is indicated. Thus, in this official report, the police box pixel array which does not adjoin a 
perpendicular horizontal direction as an infanticide mask which performs division record is 
limited. 

[0034] As composition further added in this official report, several pixels are summarized for 
gradation expression or multicolor expression, a false pixel (super pixel) is formed, and the 
recording method for performing the police box infanticide print which does not adjoin a level 
perpendicular direction per false pixel (super pixel) is indicated. And once it incorporates the 
system for realizing the "above-mentioned method according to this method in which of program 
software or printer form wear the quality of this print is attained, without complicating recklessly 
the work which creates the computer program for making much colors, since a program can be 
called by the color number of the combination specified about the super pixel It is described as " 
and the simplification of programming for multicolor expression is also raised as an effect. 
Moreover, since it has the intention of each super pixel being perceived as single homogeneous 
color, it is said that bleeding of the color within a super pixel is harmless. 

[0035] By the way, in order to raise recording rate in the conventional printer of composition of 
putting the recording head of two or more colors in order in the direction of a writing scan, when 
performing both-directions record and not using the above-mentioned division recording method, 
an irregular color etc. may be generated simultaneously with generating of the unevenness 
mentioned above. Hereafter, the reason is explained. 

[0036] The impact state to the record medium-ed of the record ink currently used for general 
present (paper) is shown in the cross section of drawing 6 . Here, the case where the position 
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which set time difference and almost adjoined is made to absorb the ink (dot) of two different 
colors (record) is shown. Notes are that the direction of the dot struck after the dot recorded 
previously is in the inclination which sinks in the depth direction of space in a 2-dot lap portion. 
This is the stage combined as physically [ coloring matter, such as a color in the breathed-out 
ink, ] as a record medium-ed, and chemically. In the limitation which does not have a big 
difference in bonding strength by the kind of coloring matter since combination of a record 
medium-ed and coloring matter is limited It is because it is thought that the coloring matter 
remains to a recorded intermediation body surface mostly, and it is hard to combine the coloring 
matter of the ink struck later in a recorded intermediation body surface, and it sinks in the space 
depth direction and combines with it since priority is given to combination with the coloring 
matter of ink and the record medium-ed which were breathed out previously. 
[0037] In this case, since a priority color will change with placing sequence of two kinds of ink 
similarly when two kinds of ink is recorded on this impact area, two colors which change with 
placing sequence will be expressed to human being's visual-sense property as a result. For 
example, when a green (cyanogen + yellow) picture is formed in a certain fixed field and ink is 
driven into each pixel in order of cyanogen and yellow, the cyanogen absorbed previously serves 
as a priority color, and serves as a strong green picture of coloring of cyanogen. On the 

contrary, when ink is driven in in order of yellow and cyanogen, the strong green picture of 

coloring of yellow will be acquired. 

[0038] Here, since considering the case where both-directions record is performed the recording 
head of each color is arranged in the direction of a writing scan as shown, for example in drawing 
1 , the order of placing of the ink recorded on an outward trip and the order of placing of the ink 
recorded in a return trip are reversed. Therefore, coloring of the dot recorded on an outward trip 
and coloring of the dot recorded in a return trip become a different thing. When the ejection for 
length of one delivery array for every writing scan usually performed is performed, it appears by 
turns for every scan line, and two kinds of different color tones and different concentration 
serve as a big irregular color, and make quality of image deteriorate by the whole record picture 
in such the state. 

[0039] However, it is conquerable by using the division recording method for having also 
mentioned such evil above. Namely, coloring of the dot recorded on an outward trip (drawing 5 
(A), (C)) as drawing 5 explained by performing division record, Since coloring of the dot recorded 
in a return trip ( drawing 5 (B)) can make it mostly intermingled a moiety every in a fixed field, on 
the whole, the difference of the coloring nature of both dots is equalized, and middle coloring is 
obtained similarly exactly in every record section. 

[0040] The above-mentioned composition and the above-mentioned effect about coloring nature 
are already indicated by for example, the USP No. 4748453 official report. By setting to the 1st 
complement-record to the pixel located in each record section by turns at a level perpendicular 
direction by the writing scan divided into the 2nd (or more than it), although there is no limitation 
of the amount of ejections here When forming the color picture at the time of preventing beading 
of the ink on record media-ed, such as a transparency film By reversing the order of ink placing 
of a color mixture pixel by the 1st scan and the 2nd scan has described the effect that (both- 
way record) and color banding (irregular color) can be prevented. Since the main purposes are 
prevention of beading between each pixel in this official report, the pixels recorded by one scan 
have been characterized by not adjoining mutually in a level perpendicular direction. 
[0041] In JP,58-194541,A according to this application people on the other hand "Carry out the 
parallel arrangement of two or more record element arrays of a book, and a both-way run is 
made to carry out in the direction which goes to the aforementioned record element array direct. 
While recording intermittently the dot of the number fewer than all the dots in at least each line 
of a record dot matrix, and one side of each train that should be recorded in the outward trip of 
the aforementioned horizontal scanning in performing horizontal scanning of dot matrix record By 
recording intermittently the dot of the remainder in at least each aforementioned line and one 
side of each train in the return trip of the aforementioned horizontal scanning It is indicating with 
the record method characterized by changing mutually the sequence of duplication of the record 
in the duplicate-record dot by two or more aforementioned record element arrays in the outward 
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trip and return trip of the aforementioned horizontal scanning." There is no limit which makes 
the amount of ejections fewer than a part for the length of a record element array like the 
division record previously explained also in this official report, and it is considering the effect as 
prevention of picture degradation by color tone gap (irregular color) of the record picture based 
on the duplicate record (heavy record) of color ink. In this official report, since prevention of this 
color tone gap is the main purposes, there is no special limit of the dot position recorded by 
each scan, and the horizontal infanticide which is recorded only on lengthwise by turns in an 
example in addition to a checker (1000 birds, reverse 1000 birds), and the vertical infanticide 
repeated by turns only in a longitudinal direction are indicated. 

[0042] Moreover, although not limited to a color printer, also in JP,55-113573,A, the composition 
which performs both-way record using an Aya ** (1000 bird, reverse 1000 birds) pattern is 
indicated. It aims at preventing that **** the dot which adjoins before it makes it there be no 
mark counterpart continuously and a **** dot gets dry the dot which adjoins in this official 
report by it, and dot distortion arises. Therefore, the infanticide mask as well as the above- 
mentioned USP No. 4748453 official report is limited the Aya ** here. 

[0043] By the way, all of the official report of the three above-mentioned affairs aim at the 
irregular color at the time of both-way record, or prevention of beading. Therefore, the 
composition considering the concentration unevenness prevention resulting from dispersion in a 
delivery as one of the purposes of "making the amount of ejections during each scan below into 
the length of a delivery array" is not taken like the division recording method indicated by this 
application. Moreover, nothing is indicated also about the case where it records using two or 
more kinds of ink in which concentration differs. 

[0044] Since the order of placing of an ink color can allot two kinds of reverse record pixels 
equally in a record section mutually if division record is performed in both-way record as 
explained above, the dissolution of an irregular color is also attained simultaneously with the 
concentration unevenness dissolution resulting from dispersion in a delivery. 
[0045] However, the phenomenon in which a dot fixing state changes with order of ink placing 
can say the same thing, when driving in in piles the ink in which not only the irregular color 
mentioned above but concentration differs. That is, when the dot of ink with high concentration 
is recorded previously, the concentration of the dot of **** becomes preferential and the 
picture with high concentration carried out distinctly is acquired. On the other hand, when ink 
with high concentration is recorded after the low ink of concentration was struck, the ink sinks 
into the surroundings of the low ink of concentration greatly, and the smooth and uniform picture 
which concentration does not have is acquired. 

[0046] If two or more ink in which concentration differs further about two or more sorts of each 
ink in consideration of the graininess in a record picture is used when performing color record 
using two or more sorts of ink as explained above, in addition to the irregular color resulting from 
the stacking-order foreword between [ various ] ink, the shade unevenness resulting from the 
stacking-order foreword between shade ink will also be produced, and how depending on which 
these irregular colors and shade unevenness appear will become more various. 
[0047] Conventional recording head Kk-Yu used when performing the above color records in the 
ink-jet recording device shown in drawing 1 , if it explains in more detail is an array as shown in 
drawing 7 . For this reason, the combination of how depending on which ** which becomes 
possible, and various ink including ** lap will become more various by the scan at the time of 
performing color record as compared with the case where ** and light ink are not used. 
[0048] For this reason, it may not be enough even if it is going to equalize an irregular color and 
shade unevenness by only using the above-mentioned division recording method as mentioned 
above. Moreover, it originates in the area in which the ink driven into each pixel so that it may be 
mentioned later spreads, and an irregular color etc. may be unable to be canceled. 
[0049] this invention solves the 1st and 2nd problems produced when using ** and light ink 
which were mentioned above, and it is small and it aims at offering the ink-jet recording device 
by which the unevenness in the record picture was suppressed. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] Therefore, it is the delivery train which comes to arrange 
******** to which the aforementioned recording head breathes out ink in the ink-jet recording 
device which records on a record medium-ed by breathing out ink from the recording head 
concerned while moving this recording head to main scanning direction in this invention using the 
recording head of the ** sake which breathes out ink in the direction in which the 
aforementioned main scanning direction differs, and it is characterized by to have at one the 
delivery train of ****** which breathes out NKU of the kind from which each differs in the 
different direction from the aforementioned 

[0051] Moreover, it sets using the recording head of the ** sake which breathes out ink to the 
ink-jet recording device which records on a record medium-ed by breathing out ink from the 
recording head concerned while moving this recording head to main scanning direction. The 
aforementioned recording head is a delivery train which comes to arrange ******** which 
breathes out ink in the direction in which the aforementioned main scanning direction differs. It 
has the delivery train of ****** which breathes out the ink of a kind in which each differs in the 
different direction from the aforementioned main scanning direction. The aforementioned 
recording head and the aforementioned record medium-ed in the different direction from the 
aforementioned main scanning direction [t is characterized by what only width of face fewer than 
the width of face to which two or more aforementioned delivery trains extend performs relative 
displacement, records a part of pixel recordable by one movement of the aforementioned main 
scanning direction of the aforementioned recording head by one aforementioned movement for 
this movement of every, and records the remainder of the pixel in which the aforementioned 
record is possible for by other aforementioned one movement, 

[0052] Furthermore, it is characterized by having at one the delivery train of ****** which 
breathes out the ink of a kind in which it is the delivery train which comes to arrange ******** 
which breathes out ink in the direction in which the move directions at the time of the use 
concerned differ, and each differs in the different direction from the aforementioned move 
direction. 
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OPERATION 



[Function] Since the delivery train of ****** which breathes out the ink in which kinds, such as 
concentration and a color, differ, respectively can be established in the different direction from 
the move direction of the recording head at one according to the above composition, the 
miniaturization of the recording head itself and the mechanism for moving this is attained. 
[0054] Moreover, a_ field recordable by one movement is divided, and when dividing and recording 
the pixel of the division field of a parenthesis by movement of multiple times, sequence that the 
ink in which two or more above-mentioned kinds of recording head differ laps by arrangement of 
two or more above-mentioned delivery trains in a recording head can always be made equal. 
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EXAMPLE 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained in 
detail. 

[0056] Example 1 (recording device composition) drawing 8 is the block diagram showing the 
control composition of the color ink-jet recording device in one example of this invention. 
[0057] It is reading optically about the majnuscript picture according [ on drawing and / a sign 1 ] 
to CCD etc. Or the picture input section which inputs a picture luminance signal (RGB) from a 
host computer, a video device, etc. is shown, and a sign 2 shows a control unit equipped with the 
various keys which direct a setup and recording start of various parameters. A sign 3 shows 
CPU which controls this whole recording device according to the various programs in the below- 
mentioned ROM. A sign 4 shows ROM which stores the program for operating this recording 
device according to a control program and an error-processing program etc. The I/O gamma 
translation table for referring to sign 4a by the processing of an I/O gamma conversion circuit 
mentioned later in this ROM4, The masking coefficient which refers to sign 4b by processing of 
the below-mentioned color-correction (masking) circuit, The shade distribution table for referring 
to the black generation which refers to sign 4c by the below-mentioned black generation and 
processing of a UCR circuit and a UCR table, and 4d of signs by processing of the below- 
mentioned shade distribution circuit, and sign 4e show the program group which stores various 
above-mentioned programs, respectively. 

[0058] Moreover, a sign 5 shows RAM used as the work area in the case of the various program 
executions in ROM4, and momentary evacuation area at the time of error processing. And a sign 
6 shows the processing section which performs picture signal processing mentioned later, and 
the sign 7 shows the printer section which forms a dot picture based on the picture signal 
processed in the picture signal processing section 6 at the time of record. Furthermore, a sign 8 
shows the bus line which transmits the address signal in this equipment, data, a control signal, 
etc. 

[0059] (Picture signal processing section) Next, the detail of the picture signal processing 
section 6 shown in drawing 8 is explained. 

[0060] Drawing 9 is the block diagram showing an example of the circuit which constitutes the 
picture signal processing section 6 of this example. 

[0061] The red transmitted from host equipment etc., green, and the picture luminance signals R, 
G, and B of each blue are inputted into the input gamma correction circuit 11, and are changed 
into cyanogen, a Magenta, and the picture concentration signals 21 C, 21 M, and 21 Y of each 
yellow here. Color processing is performed in the color-correction (masking) circuit 12, and black 
generation and a UCR (lower color removal) circuit 13, and these signals are changed into 
cyanogen, a Magenta, yellow, and the new picture concentration signals 23C, 23M, 23Y, and 23K 
of black. 

[0062] After, as for these picture concentration signals, the gamma correction was performed in 
the output gamma correction circuit 14, Picture concentration signal 25Ck corresponding to 
each ink of dark cyanogen with high color concentration, a dark Magenta, dark yellow, and dark 
black, 25Mk, 25Yk t 25Kk, and color concentration in the shade distribution circuit 15 A low, It can 
distribute to picture concentration signal 25Cu corresponding to each ink of light cyanogen, a 
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light Magenta, light yellow, and light black, 25Mu, 25Yu, and 25Ku. 

[0063] Drawing 10 (A), (B), and (C) are the diagrams explaining the example of a shade 
distribution table, respectively. 

[0064] For example, like this example, when the ink of the concentration of two sorts of shades 
is used, the translation table of drawing 10 (B) is used. 

[0065] This table is set up as a picture concentration signal value and the optical reflection 
density value of the picture after record show proportionality linear relation. A picture 
concentration signal is changed into a dark ****** light signal based on this shade distribution 
table in a shade distribution circuit. ** — light — each picture concentration signal which was 
able to be distributed to each is made binary in the binary-ized circuit 6 In the printer section 7, 
this binary data is made into the **** signal of each recording head, from the ink delivery which 
corresponds according to a signal value from each recording head, ink is breathed out and a 
color picture is recorded. 

[0066] (Printer section) Drawing 1 1 is the perspective diagram showing the important section 
composition of the color ink-jet recording device in the example of this invention. 
[0067] Ink-jet unit 40k for dark ink which has the **** delivery train which breathes out ink-jet 
unit 40u for light ink which has the **** delivery train which breathes out separately black, 
cyanogen, a Magenta, and the light ink of each yellow, black and cyanogen, a Magenta, and the - 
dark ink of each yellow keeps predetermined distance from carriage 41 mutually, and is installed 
in it. The guidance directions of the sliding are enabled by the guide shaft 43, and carriage 41 is 
made to carry out both-way movement along with the above-mentioned guide shaft 43 by the 
drive of the carriage motor 45 through the driving belt 44. 

[0068] The heater element (electric thermal-conversion element) which generates the heat 
energy used for the ink regurgitation is prepared in the liquid route which is open for free 
passage to the ink delivery of each recording head of the ink-jet units 40u and 40k. 
[0069] Ink supply in the correspondence delivery train of each ink-jet units 40u and 40k is 
performed through a predetermined supply way from each ink cartridge 48u and 48k. The interior 
is divided by the wall and these ink cartridges 48u and 48k store the ink of each concentration of 
yellow, a Magenta, cyanogen, and black. Moreover, the control signal to the ink JIETO units 40u 
and 40k etc. is sent through the flexible cable 49. 

[0070] With the conveyance roller (un-illustrating) and the delivery roller 42 which make a non- 
illustrated conveyance motor a driving source, the recorded material which consists of a record 
form, plastics sheet metal, etc. is conveyed in the direction of an arrow, and record is made and 
it goes to the field which counters with movement of each ink-jet unit in the meantime. That is, 
according to the reading timing of an encoder which detects the move position of carriage 41, 
the above-mentioned heater element is driven based on a record signal, and a picture can be 
recorded for an ink drop by the regurgitation and making it adhere on a recorded material in 
order of the dark ink color of each color, and a light ink color. 

[0071] The recovery unit 46 with the cap section 47 is arranged in the home position of the 
carriage 41 set up outside the record section by movement of carriage 41. When not recording, 
the ink delivery forming face of the ink-jet units 40u and 40k which are made to move carriage 
41 to a home position, and correspond with each cap of the cap section 47 is sealed, and the 
blinding by adhesion of foreign matters, such as fixing of the ink resulting from ink solvent 
evaporation or dust, etc. is prevented. 

[0072] Moreover, the above-mentioned cap section 47 attracts ink from the time of performing 
empty regurgitation mode in which ink is made to breathe out to cap circles, or an ink delivery in 
order to cancel the poor regurgitation and blinding of a low ink delivery of record frequency, and 
in case regurgitation recovery of the ink delivery which started the poor regurgitation is 
performed, it is used. Moreover, by arranging a blade in a cap section adjoining position, it is also 
possible to clean the ink delivery forming face of an ink-jet unit. 

[0073] In addition, by preparing partition in each boundary in a cap's 47 vertical direction, it can 
prevent the ink in which suction etc. was carried out with the up side shifting to the bottom, and, 
thereby, quality-of-image degradation by color mixture etc. can be prevented. 
[0074] (Ink-jet unit) Drawing 12 is the decomposition perspective diagram showing the 
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composition of the ink-jet units 40u or 40k used for this example. 

[0075] The end of a circuit board 50 is mutually connected with the wiring portion of the heater 
board 51, and two or more pads for receiving the control signal from this device control section, 
a regurgitation signal, etc. are further prepared in the other end of a circuit board 50. Thereby, 
the electrical signal from a main frame control section comes to be supplied to each electric 
thermal-conversion element 

[0076] The metal support plate 52 which supports the rear face of a circuit board 50 at a flat 
surface also makes the bottom plate of an ink-jet unit A pressure spring 53 presses elastically 
the field near the ink delivery of the fluting top plate 54 by the line, and, for the reason, has the 
hind legs of the couple in which a cross section receives the force of acting on the presser foot 
stitch tongue hooked using the clearance hole prepared in the portion bent and formed and base 
plate of the abbreviation configuration for U characters, and a spring, with a base plate. The 
pressure welding of a circuit board 50 and the fluting top plate 54 is carried out according to this 
spring force. Moreover, anchoring of the circuit board 50 to a base material is performed by 
attachment by adhesives etc. 

[0077] Four ink supply pipes 55 are formed corresponding to each ink of yellow, a Magenta, 
cyanogen, and black. The filter 56 is formed in the edge of the ink supply pipe 55. The ink feed- 
zone material 57 is manufactured-by mould fabrication, and the passage led-to each ink feed — •- 
hopper of the fluting top plate 54 from a supply pipe 55 is formed. Fixation to the support plate 
52 of the ink feed-zone material 57 is simply performed by making the holes 58 and 59 of a base 
material 52 carry out the penetration protrusion of the two pins by the side of the rear face of 
the ink feed-zone material 57 (un-illustrating), respectively, and carrying out heat weld of this. 
[0078] Under the present circumstances, the crevice between the orifice-plate section 580 and 
the feed-zone material 57 is formed uniformly. An encapsulant is poured in from the up 
encapsulant inlet of the ink feed-zone material 57, it closes the crevice between the orifice- 
plate section 580 and the ink feed-zone material 57 at the same time it closes wire bonding, 
passes along the slot further established in the support plate 52, and closes completely the 
crevice between the orifice-plate section 580 and the support-plate 52 front-end section. 
[0079] Drawing 13 is the perspective diagram which looked at the fluting top plate 54 mentioned 
above from the heater board 51 side. 

[0080] The slot for common liquid rooms is established in yellow, a Magenta, cyanogen, and each 
four ink of black, each common liquid room is divided with Walls 60a-60c, and the feed hoppers 
61a~61d for ink supply are formed in each common liquid room. 

[0081] Slots 62a-62c are established in the pressure-welding side with the heater board 51 in 
the walls 60a-60c which divide each [ these ] common liquid room. This slot is open for free 
passage with the periphery section of the fluting top plate 54. After carrying out the pressure 
welding of **** 54 to a heater board and sticking it on it, the periphery section is closed by the 
encapsulant, as mentioned above. Under the present circumstances, along the above-mentioned 
slot, the encapsulant permeates and the crevice between **** and a heater board is filled. Thus, 
a common liquid room is completely separable at the process same with having been used by the 
conventional recording head. The structure of this slot changes with physical properties of an 
encapsulant, and it is necessary to make it into the configuration corresponding to each. 
[0082] Thus, it becomes possible by dividing a common liquid room into plurality to supply ink 
which is different in each ink delivery. 

[0083] Drawing 14 (A) is the ** type view which looked at the ink delivery train of the ink-jet 
units 40u and 40k from the recorded material side. 

[0084] each with [ as mentioned above in this example ] yellow, a Magenta, cyanogen, and each 
ink delivery train of black to one — the object for dark ink, the object for light ink, and two ink- 
jet units 40u and 40k are used 

[0085] 70Yk of ink-jet unit 40k, 70Mk, 70Ck, and 70Kk show ********** which breathes out 
yellow, a Magenta, cyanogen, and the dark ink of each black. 

[0086] 71Yu of ink-jet unit 40u, 71Mu, 71Cu, and 71Ku show the delivery train which carries out 
the regurgitation of yellow, a Magenta, cyanogen, and the light ink of each black. The delivery 
train of each color has 32 deliveries in the pitch of 360 dots per inch (360dpi), and there is a 
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space for 8 dots between each color of these deliveries train with the wall between common 
liquid rooms. 

[0087] Drawing 1 5 is the ** type view showing the image formation process using the ink-jet unit 
shown in drawing 14 (A). 

[0088] The following explanation explains the space between each color as what is not 
[0089] When its attention was paid to the N+1st line, after record by the dark black Kk and the 
light black Ku was performed by the 1st scan, Conveyance operation (it omits a line feed and 
Following LF) of the recorded material of the specified quantity is performed. The record and LF 
by dark cyanogen Ck and light cyanogen Cu are performed by the 2nd scan, the record and LF 
by dark Magenta Mk and light Magenta Mu are performed by the 3rd scan, the record and LF by 
the dark yellow Yk and the light yellow Yu are performed by the 4th scan, and the N+1st-line 
record is completed. The amount of LF after each scanning record is a part for a delivery array 
length of 32 pieces of the delivery train of each color (length which added a part for a space in 
practice), and the picture for 32 deliveries is recorded by four scanning records. 
[0090] Drawing 14 (B) is drawing showing other examples of the ink-jet units 40u and 40k. 
[0091] In this example, what has each ink delivery train of a dark Magenta, dark cyanogen, and 
dark black, and the thing which has each ink delivery train of a light Magenta, light cyanogen, and 

-dark yellow are used into the same- ink^-jet unit — - - 

[0092] In drawing 14 (B), 72Kk of ink-jet unit 40k, 72Mk, and 72Ck show the delivery train which 
carries out the regurgitation of black, a Magenta, and each cyano dark ink. moreover . 73Yk of 
ink-jet unit 40u, 73Mk, and 73Cu show the delivery train which carries out the regurgitation of 
yellow, a Magenta, and each cyano light ink. 

[0093] With this composition, only dark ink uses the yellow ink in which the graininess of a dot is 
not so much conspicuous by the picture bright section since lightness is high, and the black ink 
in which graininess is not so much conspicuous since it is used only in the high concentration 
section of a picture. 

[0094] In this composition, yellow is used for a shade distribution table and, as for black, drawing 
10 (A), a Magenta, and cyanogen use drawing 10 (B). Moreover, the number of deliveries of other 
colors **** the number of deliveries of 72Kk and 73Yk, and it shines. In the delivery train of 
each color, **, a light Magenta, **, and the object for light cyanogen have 32 deliveries in the 
pitch of 360 dots per inch (360dpi), and dark black and the object for dark yellow have 64 
deliveries. Moreover, there is a space for eight deliveries between each color with the wall of a 
liquid room. 

[0095] Drawing 1 6 is the ** type view showing the image formation process at the time of using 
the recording head of this composition shown in drawing 14 (B). 

[0096] If its attention is paid to the N+1st line, the record and LF by the dark black Kk and the 
dark yellow Yk will be performed by the 2nd scan, the record and LF by dark cyanogen Ck and 
light cyanogen Cu will be performed by the 3rd scan, the record and LF by dark Magenta Mk and 
light Magenta Mu will be performed by the 4th scan, and the N+1st~line record will be completed. 
The amount of LF after each scanning record is a part for 32 delivery column width, and image 
recording for 32 delivery trains is performed by three scanning records. 

[0097] In addition, record of dark yellow and dark black is performed every other scan, and a part 
for 64 double deliveries is recorded at a time compared with a Magenta and cyanogen. 
[0098] By carrying out like this composition, when performing a black character and monochrome 
record, there is an advantage which can make recording rate quick by making the amount of LF 
adjustable at a part for 64-dot width of face. 

[0099] Drawing 14 (C) is drawing showing the example of composition of further others of an ink- 
jet unit 

[0100] In this example, the object for dark ink, the object for light ink, and two ink-jet units are 
used for the thing with yellow, a Magenta, cyanogen, and each ink delivery train of black in the 
same ink-jet unit However, as for yellow and black, both the ink-jets unit is using dark ink. 
[0101] In drawing 14 (C), 74Yk of ink-jet unit 40k, 74Kk, 74Mk, and 74Ck are delivery trains 
which carry out the regurgitation of yellow, black, a Magenta, and each cyano dark ink. 
[0102] 75Mk of ink-jet unit 40u, delivery train 75Kk to which 75Ck carries out the regurgitation 
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of a Magenta and each cyano light ink, and 75Yk are delivery trains which carry out the 
regurgitation of black and the dark ink of each yellow. 

[0103] Since it is used like the composition described previously only in the high concentration 
section of the yellow ink in which the graininess of a dot is not conspicuous by the picture bright 
section since lightness is high, or a picture, only dark ink uses the black ink in which graininess is 
not conspicuous. 

[0104] With this composition, drawing 10 (A), a Magenta, and cyanogen use drawing 10 (B) about 
yellow and black as a shade distribution table. 

[0105] The delivery train of each color has 32 deliveries in the pitch of 360 dots per inch 
(360dpi), and there is a space for 8 dots between each color with the wall of a liquid room. Black 
and the delivery train for yellow are ****(ing) the number of deliveries of other colors by using 
two ink-jet units, and can record 64 dots simultaneously. Moreover, between yellow and black, a 
delivery train shifts and it is formed so that a blank may not arise. 

[0106] Drawing 1 7 is the ** type view showing the image formation process at the time of using 
the ink-jet unit of composition of being shown in drawing 14 (C). 

[0107] If its attention is paid to the N+1st line, the record and LF by the dark black Kk and the 
dark yellow Yk will be performed by the 2nd scanning eye, the record and LF by dark cyanogen 
Ck and light cyanogen Cu will be performed by the 3rd scanning eye r the record and LF by dark 
Magenta Mk and light Magenta Mu will be performed by the 4th scanning eye, and a picture will 
be completed by three scanning records. The amount of LF after each scanning record is a part 
for 32 delivery column width, and the picture for 32 delivery column width is recorded by three 
scanning records. 

[0108] Record of dark yellow and dark black is performed every other scan of the 2nd scan and 
the 4th scan in the example shown in drawing, and 64 dots double by using the delivery train of 
two ink-jet units compared with a Magenta and cyanogen can be recorded at a time. 
[0109] When performing a black character and monochrome printing like previous composition by 
carrying out like this composition, it is possible to make recording rate quick by carrying out 
adjustable [ of the amount of LF ] to a part for 64-dot width of face. 

[0110] the above — also in which example of composition, in order not to record a total color at 
once in record process, a good picture also with little picture degradation by blot etc. is acquired 
Furthermore, in an actual ink-jet unit, since a space is between each color, the effect of the 
bond position of the writing scan of each color not being in agreement in each color like this 
illustration Ming, becoming a different position, and making generating of the bond line of a 
writing scan easing as a result is also acquired. 

[0111] A liquid room is divided like this example, by using the ink-jet unit equipped with the ink 
delivery which carries out the regurgitation of the ink of a color which is different in the same 
delivery forming face, the number of ink-jet units (recording head) and the number of ink 
cartridges can be reduced, and the miniaturization of equipment is attained. 

[0112] Moreover, since the ink-jet unit used for this example can manufacture the delivery train 
of a color which is different in the same delivery side often [ precision ] and at a low price, a high 
precision like equipment before and complicated amendment control become unnecessary, and 
low-pricing of it is also attained. 

[0113] In addition, although it is more desirable for each color delivery train to arrange the ink- 
jet unit of this example on the same straight line from reduction-ization of ink regurgitation 
timing amendment, it may arrange each color delivery train lining up side-by-side, without being 
limited to this example, or may arrange it alternately. 

[0114] Moreover, as this example explained, improvement in recording rate is also attained by 
changing the number of deliveries for every color if needed. 

[0115] Furthermore, although the ink cartridge of this example is carried on carriage like the ink- 
jet unit, you may make it supply ink to an ink-jet unit through an ink supply cube, without uniting 
with an ink-jet unit and carrying on carriage. Moreover, although the direction which used the 
cartridge which divides the interior like this example and has ink of two or more colors is 
desirable in respect of an equipment miniaturization, you may make it use the ink cartridge of a 
single color, without dividing the interior. 
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[0116] Modification 1 (printer section) drawing 18 of an example 1 is the perspective diagram 
showing the important section composition of the color ink-jet recording device in the 
modification 1 of the above-mentioned example 1. The same sign is given to the element shown 
in drawing 1 1 , and the same element, and the explanation is omitted. Suppose that it is the 
same also in drawing 19 and drawing 20 which are shown below. 

[01 17] the object for black ink which has the delivery train which carries out the regurgitation of 
the dark black ink, and the delivery train which carries out the regurgitation of the light black ink 
in this example — with ink-jet unit 1 10K Ink-jet unit 1 10C for cyano ink which has the delivery 
train which carries out the regurgitation of the dark cyanogen ink, and the delivery train which 
carries out the regurgitation of the light cyanogen ink, the object for Magenta ink which has the 
delivery train which carries out the regurgitation of the dark Magenta ink, and the delivery train 
which carries out the regurgitation of the light Magenta ink — with ink-jet unit 1 10M With ink-jet 
unit 1 1 0Y for yellow ink which has the delivery train which carries out the regurgitation of the 
dark yellow ink, and the delivery train which carries out the regurgitation of the light yellow ink, 
predetermined distance is kept from carriage 41 and it is installed in the direction of a writing 
scan. 

[0118] (Ink-jet unit) Drawing 1 9 is the decomposition perspective diagram showing the 
composition of the ink-jet units 1 1 0K f -1-1 OG^ 1-1 0M* and 110Y used for this example, and is the 
same as that of the composition shown in drawing 12 almost except fluting top-plate 54. 
[01 19] Drawing 20 is the perspective diagram which looked at the fluting top plate 54 of the ink- 
jet unit used for this example from the heater board 121 side. The common liquid room of this 
example is established in the object for dark ink, and two light ink, and each liquid room is divided 
with the wall 60. The feed hoppers 61a and 61b for ink being supplied are formed in each 
common liquid room. 

[0120] Drawing 21 is drawing which looked at the ink delivery train of the above-mentioned ink- 
jet unit from the recorded material side. In this example, into the same ink-jet unit, it has each 
ink delivery train for the object for dark ink, and light ink, and an ink-jet unit is used 
corresponding to the ink of yellow, a Magenta, cyanogen, and black, respectively. 
[0121] In drawing 21 , the delivery train to which 143Yu, 142Mu, 141Cu, and 140Ku carry out the 
regurgitation of the light ink, 143Yk, 142Mk, 141Ck, and 140Kk are delivery trains which carry out 
the regurgitation of the dark ink. 

[0122] The delivery train corresponding to each shade ink has 64 deliveries in the pitch of 360 
dots per inch (360dpi), and there is a space for eight deliveries between each color with the wall 
of a common liquid room. 

[0123] Drawing 25 is the ** type view showing the image formation process at the time of using 
the ink-jet unit shown in drawing 21 . 

[0124] If its attention is paid to the N+1st line, the record and LF by dark black, dark cyanogen, 
the dark Magenta, and dark yellow will be performed by the 1st scan, the record and LF by light 
black, light cyanogen, the light Magenta, and light yellow will be performed by the 2nd scan, and 
the N+1st-line record will be completed by two scanning records. The amount of LF after each 
scanning record is a part for 64 delivery trains, and the picture for 64 delivery trains is recorded 
by two scanning records. 

[0125] Drawing 22 is the ** type view showing other examples of composition of an ink-jet unit 
[0126] In this example, into the same ink-jet unit, it has each ink delivery train for the object for 
dark ink, the object for inside concentration ink, and light ink, and each ink-jet unit is used 
corresponding to each ink of yellow, a Magenta, cyanogen, and black. In this composition, a shade 
distribution table uses what is shown in drawing 10 (C). 

[0127] In drawing 22 , 153Yu(s), 152Mu, 151Cu, ********** to which 150Ku breathes out light 
ink, 153Ym, 152Mm, 151 Cm, ********** that breathes out inside concentration ink 150km, 
153Yk, 152Mk, 151Ck, and 150Kk are ********** which breathe out dark ink, respectively. 
[0128] The delivery train corresponding to light ink has 64 deliveries in the pitch of 360 dots per 
inch (360dpi), and there is a space for 8 dots between each color into each ** with the wall of a 
common liquid room. 

[0129] In this example, the record and LF by dark black, dark cyanogen, the dark Magenta, and 
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dark yellow are performed by the 1st scan, the record and LF by inside black, inside cyanogen, 
the inside Magenta, and inside yellow are performed by the 2nd scan, the record and LF by light 
black, light cyanogen, the light Magenta, and light yellow are performed by the 3rd scan, and a 
picture is completed by three scanning records. The amount of LF after each writing scan is a 
part for 32 delivery trains, and the picture for 32 delivery trains is recorded by three scanning 
records. 

[0130] Like this composition, in addition to shade ink, it becomes impossible for a granular feeling 
to be conspicuous in a whole floor tone field by using inside concentration ink, each 
concentration ink can be changed further smoothly, generating of a false profile can also be 
prevented, and still smoother gradation reappearance is attained. 

[0131] Drawing 23 is the ** type view showing the example of composition of further others of 
an ink-jet unit. 

[0132] In this example, it is used combining a thing with each ink delivery train for the object for 
dark ink, and light ink, and a thing with the ink delivery of a single color in the same ink-jet unit. 
[0133] In drawing 23 , 162Mu(s), ********** to which 161Cu breathes out light ink, 163Yk, 
162Mk, 161Ck, and 160Kk are ********** which breathe out dark ink, respectively. The number 
of deliveries of delivery train 160Kk and 163Yk is twice the number of deliveries of the delivery 

train of other colors. - — 

[0134] Only dark ink is used about the yellow ink in which the graininess of a dot is not [ a 
picture bright section ] conspicuous since lightness is high, and the black ink in which graininess 
is not conspicuous since it is used only in the concentration section of a picture. In this 
composition, a shade distribution table uses [ cyanogen / drawing 10 (A) a Magenta, and ] what 
is shown in drawing 10 (B) about yellow and black. 

[0135] Drawing 26 is the ** type view showing the image formation process at the time of using 
the ink-jet unit shown in drawing 23 . 

[0136] In this drawing, if its attention is paid to the N+2nd line, the record and LF by dark black, 
dark cyanogen, the dark Magenta, and dark yellow will be performed by the 2nd scan, the record 
and LF by light cyanogen and the light Magenta will be performed by the 3rd scan, and a picture 
will be completed by two scanning records. The amount of LF after each scanning record is a 
part for 64 delivery trains, and can perform image recording for 64 delivery trains by two 
scanning records. 

[0137] Record of dark yellow and dark black is only the 2nd scan among drawing, and is 
performed every other scan, and a part for 1 28 double delivery trains is recorded at a time as 
compared with a Magenta and cyanogen. 

[0138] When performing a black character and monochrome printing like the above-mentioned 
example by carrying out like this composition, recording rate can be raised by making the amount 
of LF adjustable at a part for 128-dot width of face. 

[0139] Drawing 24 is the ** type view showing the example of composition of further others of 
an ink-jet unit. 

[0140] In this example, the unit which has the delivery train from which it has each ink delivery 
train for the object for dark ink and light ink in the same ink-jet unit, and ink discharge quantity 
differs is used. 

[0141] In drawing 24 , ********** to which 173Yus, 172Mus, 171Cus, and 170Kus breathe out 
the small drop of the light ink of each color, 173Yul, 172Mul, 171Cul, and 170Kul are ********** 
which breathe out the large drop of the light ink of each color. 

[0142] ********** to which 173Yks(es), 172Mks, 171Cks, and 170Kks breathe out the small 
drop of the dark ink of each color, 173YW, 172Mkl, 171Ckl, and 170Kkl are ********** which 
breathe out the large drop of the dark ink of each color. 

[0143] The amounts of ink drops of a small drop are about 20 pl(s), and the amounts of ink drops 
of a large drop are about 40 pl(s). 

[0144] Drawing 27 is the ** type view showing the image formation process at the time of using 
the ink-jet unit shown in drawing 24 . 

[0145] If its attention is paid to the N+1st line, the record and LF by the small drop of dark black, 
dark cyanogen, a dark Magenta, and dark yellow will be performed by the 1st scan. The record 
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and LF by the large drop of dark black, dark cyanogen, a dark Magenta, and dark yellow are 
performed by the 2nd scan. The record and LF by the small drop of light black, light cyanogen, a 
light Magenta, and light yellow are performed by the 3rd scan, the record and LF by the large 
drop of light black, light cyanogen, a light Magenta, and light yellow are performed by the 4th 
scan, and the N+1st-line record is completed by four scanning records. The amount of LF after 
each scanning record is a part for 32 delivery trains, and can perform image recording for 32 
delivery trains by 4 times of writing scans. 

[0146] this composition — like — ** and light ink — adding — the diameter of a dot — ****** 
— by recording combining a thing, it stops being conspicuous in a granular feeling in a whole 
floor tone field, and further, the change of each concentration ink can carry out smoothly, and 
can also prevent generating of a false profile, and the still smoother gradation reappearance of it 
is attained 

[0147] the above — also in which composition, like the above-mentioned example, in order not 
to record a total color at once, a good picture also with little picture degradation by blot etc. is 
acquired Furthermore, in an actual ink-jet unit, since a space is between the delivery trains of 
each color, the effect of becoming each position which did not carry out color coincidence but is 
different, and making generating of the bond line of a writing scan easing as a result is also 
acquired like this illustration Ming in the bond position of the writing scan of each color. 
[0148] Moreover, according to the composition explained in this modification, the ink of a same 
color system can be packed in one ink-jet unit, and there is an effect also in share-izing of an 
ink cartridge, and relief of the color mixture which is easy to generate at the time of 
regurgitation recovery action. Even if an ink lappet lump arises in suction operation by 
regurgitation recovery action by arranging the delivery train of the low ink (light ink) of 
concentration to the up side, and arranging ink with high concentration (dark ink) to the down 
side especially, ink color mixture can be prevented. 

[0149] A common liquid room is divided, by using the ink-jet unit which equipped one with the ink 
delivery which carries out the regurgitation of the ink of a color which is different in the same 
delivery forming face, the number of ink-jet units (recording head) and the number of ink 
cartridges can be reduced, and the miniaturization of equipment also of this modification is 
attained the same by the previous example. Moreover, since the ink-jet unit used for this 
example can also form the delivery train of a color which is different in the same delivery side 
often [ precision ] and at a low price, a high precision like equipment before and complicated 
amendment control become unnecessary, and low-pricing of it is also attained. 
[0150] In addition, also in the ink-jet unit of this example, although it is more desirable for each 
color delivery train to arrange on the same straight line from reduction-ization of ink **** timing 
amendment, each color delivery train may be arranged lining up side-by-side, without being 
limited to this example, or you may arrange alternately. 

[0151] Moreover, as this modification explained, improvement in recording rate is also attained 
by changing the number of deliveries for every color if needed. 

[0152] Furthermore, although the ink cartridge of this modification is carried on carriage like the 
ink-jet unit, you may make it supply ink to an ink-jet unit through an ink supply tube, without 
uniting with an ink-jet unit and carrying on carriage. Moreover, although the direction which used 
the cartridge which divides the interior like this example and has ink of two or more colors is 
desirable in respect of an equipment miniaturization, you may make it use the ink cartridge of a 
single color, without dividing the interior. 

[0153] Modification 2 drawing 28 of an example 1 is the ** type view which looked at the ink-jet 
unit concerning other modifications of an example 1 from the recorded material side. 
[0154] The ink-jet unit of this example establishes at one all the ink delivery trains 
corresponding to the total ink color used for record in the same ink-jet unit The delivery train to 
which 210Yu carries out the regurgitation of the color ink of light yellow in the ink-jet unit 210, 
The delivery train to which 210Mu(s) carry out the regurgitation of the color ink of a light 
Magenta, the delivery train to which 210Cu carries out the regurgitation of the color ink of light 
cyanogen, The delivery train to which 210Ku(s) carry out the regurgitation of the color ink of 
light black, the delivery train to which 210Yk carries out the regurgitation of the color ink of dark 
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yellow, The delivery train to which 210Mk(s) carry out the regurgitation of the color ink of a dark 
Magenta, the delivery train to which 210Ck carries out the regurgitation of the color ink of dark 
cyanogen, and 210Kk are delivery trains which carry out the regurgitation of the color ink of dark 
black. Each color ink delivery train has a space for 8 dots with the wall of a common liquid room 
between the delivery trains of each color with 32 deliveries in the pitch of 360 dots per inch 
(360dpi). 

[0155] The record and LF by dark black are performed by the 1st scan, and the record and LF 
by light black are performed by the 2nd scan. The record and LF by dark cyanogen are 
performed by the 3rd scan, and the record and LF by light cyanogen are performed by the 4th 
scan. The record and LF by the dark Magenta are performed by the 5th scan, the record and LF 
by the light Magenta are performed by the 6th scan, the record and LF by dark yellow are 
performed by the 7th scan, the record and LF by light yellow are performed by octavus scan, and 
record of each line is completed by eight scanning records. The amount of LF after each 
scanning record is a part for 32 delivery trains, and can perform image recording for 32 delivery 
trains by 8 times of writing scans. 

[0156] Also in this composition, like a previous example, in order not to record a total color at 
once, a good picture also with little picture degradation by blot etc. is acquired. Furthermore, in 

an actual ink-^jet unit, since a space is between each colon the effect of becoming each position 

which did not carry out color coincidence but is different, and making generating of the bond line 
of a writing scan easing as a result is also acquired like this illustration Ming in the bond position 
of the writing scan of each color. 

[0157] The ink-jet unit of this example can be built with a precision sufficient to the same 
delivery forming face by the ink delivery train of a total color, and does not have the problem of 
the registration gap between each color. 

[0158] Moreover, although it is more desirable to arrange the **** timing between each color on 
[ all ] a color same straight line like this example since there is no amendment need, each 
******** may be arranged lining up side-by-side, without being limited to this example, or you 
may arrange alternately. 

[0159] Moreover, improvement in recording rate is also attained by changing the number of 
deliveries for every color if needed. 

[0160] A common liquid room is divided, by using the ink-jet unit equipped with the ** ink 
delivery which breathes out the ink of a color which is different in the same delivery forming 
face, the number of ink-jet units (recording head) and the number of ink cartridges can be 
reduced, and the miniaturization of equipment also of this example is attained the same by each 
previous example. Moreover, an advanced equipment precision like equipment before and 
complicated amendment control become unnecessary, and low-pricing is also possible. 
[0161] Although it is desirable to carry on carriage like an ink-jet unit as for a pan ink cartridge, 
you may make it supply ink to an ink-jet unit through an ink supply tube, without uniting with an 
ink-jet unit and carrying on carriage. Moreover, although the direction which used the cartridge 
which divides the interior and has ink of two or more colors is desirable in respect of an 
equipment miniaturization, you may make it use the ink cartridge of a single color, without 
dividing the interior. 

[0162] Modification 3 drawing 29 of an example 1 shows the structure of the one apparatus ink- 
jet cartridge which assembled the ink-jet unit 224 of yellow, a Magenta, cyanogen, and black four 
colors each in one by the frame 220. 

[0163] Since the previous example explains the composition of the ink-jet unit 224 in detail, it 
omits explanation here. 

[0164] Four ink-jet units 224 are attached at the predetermined intervals in a frame 220, and 
where the registration of the direction of a delivery train is moreover also adjusted, they are 
fixed. 221 is covering of a frame and 222 is a connector for connecting the electrical signal from 
a pad and the main frame formed in the circuit board 120 of four ink-jet units 224. The circuit 
board 120 and the connector 222 are connected by the electrode 223. 

[0165] Drawing 30 shows the situation when carrying the above-mentioned one apparatus ink-jet 
cartridge 222 in carriage. 
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[0166] It divides, and is divided into the room of two upper and lower sides by 230, and the ink 
tank 118 has filled up the lower room with dark ink for light ink in the upper room. And ink is 
supplied to the ink delivery train which pressure-welding combination of the ink-jet cartridge 
222, and yellow, a Magenta, cyanogen and four ink tanks 118 of black is carried out on carriage, 
and corresponds from the ink tank 118. 

[0167] Also in the ink-jet unit of this composition, like each previous example, in order not to 
record a total color at once, a good picture also with little picture degradation by blot etc. is 
acquired. Furthermore, in an actual ink-jet unit, since a space is between each color delivery 
train, the bond position of the writing scan of each color does not carry out each color 
coincidence, but the effect of becoming a different position and making generating of the bond 
line of a writing scan easing as a result is also acquired. 

[0168] As for the one ink-jet cartridge of this example, it is possible for two or more ink delivery 
trains to put in order the ink-jet unit built with a precision sufficient to the same delivery forming 
face with a sufficient precision, and to really finish setting it up to a cartridge, it can solve the 
problem of the registration gap between each ink-jet unit, and the load of amendment control 
reduces it Moreover, it is possible to communalize the electric contact section of each ink-jet 
unit, and the number of contacts with the main part of equipment can be reduced. 

- [0169] Although it is more desirable to arrange the **** timing between each color on [ all ]-a 

color same straight line since each delivery train in an ink-jet unit does not have the amendment 
need, it may arrange each ******** lining up side-by-side, without being limited to this example, 
or may arrange it alternately, respectively. 

[01 70] Moreover, improvement in recording rate is also attained by changing the number of 
deliveries for every color if needed. 

[0171] Furthermore, although it is desirable to carry on carriage like an ink-jet cartridge as for 
an ink cartridge, you may make it supply ink to an ink-jet cartridge through an ink supply cube, 
without uniting with an ink-jet cartridge and carrying on carriage. Moreover, although the 
direction which used the cartridge which divides the interior and has ink of two or more colors is 
desirable in respect of an equipment miniaturization, you may make it use the ink cartridge of a 
single color, without dividing the interior. 

[0172] In addition, an advanced equipment precision like equipment before and complicated 
amendment control are attained by the miniaturization of equipment for it to be unnecessary, 
and this example as well as a previous example can also be fallen by the price. 
[0173] In the example of four modifications of an example 1, the pixel position recorded by each 
writing scan is arranged so that it may become alternate about the pixel county of 1 x 2 pixels. 
[0174] Hereafter, record of this example is explained with reference to drawing 31 . In the 1st 
writing scan, the delivery in the lower half of [ four ] a light ink portion is used among the 
deliveries of a total of 16 pieces of an ink delivery train. At this time, the pixel array to record 
records the half which are all the pixels that are what made 1x2 pixels alternate, and can record 
the above-mentioned delivery (a pixel is thinned out and recorded on a half). After the 1st 
writing scan end, while, as for the recording paper, only 4-pixel width of face is sent in the 
direction of an arrow, a recording head unit is returned to a record starting position by the 

[0175] In the 2nd following writing scan, record is performed using the delivery of a total of eight 
pieces of light ink. At this time, the pixel recorded is the portion which arranged 1x2 pixels 
alternately similarly among the field of the 4-pixel width of face which was not recorded by the 
1st writing scan, and the picture field of the 4-pixel width of face following this (infanticide 
contrary to the time of the 1 st writing scan is performed). 

[0176] After performing the ejection of 4-pixel width of face again and returning a recording 
head to a record starting position, the 3rd writing scan is performed. The delivery used here is a 
delivery of four lower halves the delivery of a total of eight light ink, and among dark ink delivery 
trains. The pixel array recorded at this time records the half which are all the pixels that are the 
same things as the time of the 1st writing scan which made 1x2 pixels alternate, and can record 
the above-mentioned delivery (a pixel is thinned out and recorded on a half). 
[01 77] All the deliveries of a recording head unit are used for the first time by the 4th following 
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writing scan. The pixel which arranged 1x2 pixels alternately by infanticide contrary to the 3rd 
writing scan is recorded. 

[0178] And all records to the 1st pixel record are completed by this writing scan. 
[0179] Hereafter, a picture is completed by repeating record similarly. 

[0180] ****** by the concentration unevenness by dispersion and record-medium conveyance 
unevenness of a **** property and white **** can be made to ease by using the above division 
record methods, and a good picture can be offered. 

[0181] In the above-mentioned example, you may use an alternate infanticide pattern, without 
being limited to this, although the infanticide pattern which made 1x2 pixels alternate was used. 
[0182] Furthermore, the composition of a recording head unit is not restricted to this example, 
but can be applied to the thing of the above and all composition of that each example explained. 
[0183] In addition, the example of all above is an effective means also to a monochrome image 
not only like color picture record but gray-scale record. 

[0184] According to the example 1 explained above and its modification, in addition to the 
various effects mentioned above, the following effects can also be acquired. 
[0185] As each above-mentioned example showed, since ** and ******** which breathes out 
light ink, respectively can be prepared, register doubling between the record dots of each color 
or between the record dots of each shade becomes easy about ******** which breathes-out- 
the ink of a different kind in the same ink-jet unit, i.e., the ink of Y, M, C, and K, or of-the-same- 
kind ink. 

[0186] Moreover, if it is in the composition which prepares ** which was mentioned above, and 
******** which breathes out light **, Inc. in the same ink-jet unit, since the operating frequency 
of the shade ink of these same system color is almost equal, exchange of the ink-jet unit which 
made the ink tank one can be performed, without making ink so useless. 

[0187] The example 2 shown below and its modification fully reduce the irregular color in the 
case of color record, shade unevenness, a stripe, etc. using the relation of the delivery array of 
each ink shown in an example 1 and its modification. 

[0188] Therefore, in the following examples, the ink-jet unit which does so the effect by 
unification of the delivery train of each ink by the example 1 and its modification can also be 
used, or only the relation of the delivery array of each ink is the same as that of example 1 
grade, and the composition with which each delivery train is not united can also be used. 
[0189] In addition, in the example shown below, an example 1 or its modification should show an 
equipment configuration and control composition. 

[0190] Example 2 drawing 32 is the ** type view showing the composition of the ink-jet unit 
(henceforth a recording head) used for the example 2 of this invention. 

[0191] In this example, black (K), cyanogen (C), the Magenta (M), and the recording head which 
four colors each of yellow (Y) became independent of have a total of 16 deliveries of eight 
deliveries of dark ink ******, and eight deliveries of light ink ******, respectively. Delivery 
arrangement of each ink of this recording head is the same as that of the delivery arrangement 
shown in drawing 21 , and can also make each delivery train one. 

[0192] The writing scan and ejection of a recording head are made in the direction shown by the 
arrow in drawing, and it is carried out by the width of face for four deliveries for every writing 
scan about an ejection. According to the composition of this example, since the recording paper 
is sent toward a dark ink record section from a light ink record section, after a light ink picture 
always completes record, a dark ink picture is recorded. Thus, if it is made the composition 
which arranges ** and the delivery train of light **, Inc. in one train in the direction of an 
ejection, since ** and the order of placing of light **, Inc. will not be reversed in the outward trip 
and return trip of both-directions record, the shade unevenness which originated in order of 
placing of ink can be prevented beforehand. 

[0193] Since it is characterized by to carry out division record using ************ which 
breathes out the ink in which concentration differs further about each of two or more kinds of 
ink in which colors differ, in this example, the effect of division record can demonstrate also in 
the composition which the delivery train of the ink of all kinds as shown in drawing 7 has 
arranged in the direction of a writing scan. However, with such composition, irregular color evil is 
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not yet solved in many cases completely. 

[0194] This reason is explained below using drawing 33 (A) and (B). 

[0195] Usually, the amount of ink drops let is designed so that it may spread greatly somewhat 
rather than the area given to each pixel on space. This is for making it not seen [ the portion of 
a blank paper ] to the field of 100% of rates of printing. Therefore, although it is recorded about 
50% of the number of record pixels when the division recording method is performed, as a record 
medium-ed (recording paper) is shown in drawin£j32 (A), 50% or more of field will be covered. In 
addition, the amount of ink by which dark ink and light ink will be driven into per pixel if the dark 
ink and light ink of two or more colors are further recorded on the same pixel for color mixture 
record increases by 4 times, it oozes out and a field will be in the state almost near 100% 
( drawing 32 (B)). For this reason, even if it records an ink dot on the thinned-out pixel, since the 
first dot already occupies the portion, the concentration of the color of next ink does not 
become so high. Therefore, even when line record is both performed by division record, the 
picture field where the color tone of the scanning direction when being first recorded on space 
and concentration serve as [ at ] a priority color in the whole record section, and outward trip 
record turns into the first record, and the picture field where return trip printing serves as the 
first record serve as an irregular color by turns, it appears, and this degrades a picture in many 

cases remarkably. - 

[0196] In this example, the state of recording a uniform green picture is shown in drawing 34 . 
[0197] The uniform green picture said here is a picture on which cyanogen and yellow record 
both dark ink and light ink, and an input picture concentration signal points out the duty between 
128 and 255 in the distribution table shown in drawing 10 (B). However, in the detail of the 
following containing this example, the state where the four above-mentioned sorts of ink was 
recorded on all pixels on account of explanation was set up. 

[0198] In this example, the pixel position recorded by each writing scan is arranged so that it 
may become alternate about the pixel group of 1 x 2 pixels. By doing in this way, rather than the 
arrangement which makes alternate the 1 -pixel unit shown by drawing 33 , since it can ooze and 
** can be decreased, a himself is devoted and already explained irregular colors by order other 
than the record pixel in each writing scan stop being able to happen easily. 
[0199] Hereafter, in drawing 34 , it explains briefly for every writing scan. 
[0200] In the 1st writing scan, four deliveries in the lower half of a light ink portion are used 
among all 16 deliveries in a recording head. The pixel array recorded at this time is what made 
1x2 pixels alternate, and records the half which are all the pixels that can record the above- 
mentioned delivery. In the 1st writing scan, since it records while a recording head scans in the 
direction of an outward trip, when recording a uniform green picture, ink is driven in in order of 
cyanogen and yellow to each record pixel. Therefore, in the pixel recorded by the 1st writing 
scan, a green picture with strong coloring of cyanogen will be acquired. As for the recording 
paper, only 4-pixel width of face is sent in the direction of the arrow in drawing after the 1st 
writing scan end. 

[0201] In the 2nd following writing scan, all 8 deliveries of light ink are used in the direction of a 
return trip, and it is recorded on it. The pixel recorded at this time is the portion of the array 
which made 1x2 pixels alternate similarly among the field of the 4-pixel width of face which was 
not recorded by the 1st writing scan, and the picture field of the 4-pixel width of face following 
this. In the 2nd writing scan, since it is recorded in the direction of a return trip, the ink impact 
to a record pixel becomes the order of yellow and cyanogen. Therefore, in the pixel recorded by 
the 2nd writing scan, coloring of yellow serves as a strong green picture. However, since the ink 
of concentration recorded by the 1st and 2nd writing scans is thin from the first, there is no 
difference of the coloring nature by the order of ink placing what appears so greatly. 
[0202] Again, the 3rd writing scan is performed in the direction of an outward trip after the 
ejection of 4-pixel width of face. The deliveries used here are four deliveries of a lower half 
among light ink all 8 deliveries and a dark ink delivery, since this writing scan is record of the 
direction of an outward trip again — the [ the 2nd and ] — in the light ink field of 3 picture field, 
it is cyanogen and the order of ink placing of the order of yellow, and a green pixel with strong 
coloring of cyanogen will be obtained On the other hand, in the 1st picture field, since printing in 
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light ink will accomplish and the priority color will already be determined by light ink, even if dark 
ink is driven in in order of cyanogen and yellow, there is no determination of the priority color by 
this, and it is only that the concentration of green becomes high on the whole. 
[0203] All the deliveries of a recording head are used for the first time to the 1st picture field by 
the 4th following writing scan. Since this writing scan is a return trip scan again, ink is driven in 
in order of yellow and cyanogen. Since it is the 1st picture field and record when it reached and 
light ink has already reached the target in the 2nd picture field as the 3rd writing scan explained, 
the order of ink placing of dark ink hardly influences a picture, but it is only that the 
concentration of green becomes high on the whole as for both the picture field. And by this 
writing scan, all records to the 1st picture field are completed, the [ the 3rd and ] — about 4 
picture field, the priority color in a record pixel is determined like the old writing scan by the 
order of placing of ink 

[0204] Like the following, using all 16 deliveries, an ejection scan and both-way record of 4 
delivery trains are repeated successively, and it goes by each writing scan. 

[0205] according to the method explained above, after making all the picture fields that stand in 
a row 4-pixel width of face every by using a recording head as shown in drawing 32 complete a 
light ink picture by the first two scans, the dark ink picture is completed by two continuing scans 
Therefore, the factor itself in which shade unevenness like the conventional example appears 
also by the method of recording using shade ink will already be removed by this example. 
[0206] On the other hand, about the irregular color of another evil by the order of ink placing, it 
has composition which records the dot of a color tone which is different in an outward trip and a 
return trip, however, the case of drawing 33 explained in the conventional example since the 
pixel recorded perform division record in this example, and simultaneous was made into 1x2 units 
— further — a another province region — it oozes and ** can be stopped Therefore, an almost 
equal still better picture is acquired in each picture field in the rate of the area which the dot of 
the area which the dot recorded on the outward trip occupies recorded in the return trip 
occupies comparatively. 

[0207] If based on such an idea, it can expect solving an irregular color and shade unevenness 
simultaneously also by the recording head of composition like the conventional example ( drawing 
7 ) by expanding further the pixel array now made into the size of 1x2. If it actually does in this 
way, surely the overall color tone in each picture field may become equal. However, if the unit of 
a pixel array is too large on the other hand, itself will come to be sensed visually shortly, a 
feeling of ZARATSUKI will appear on a picture, and it will become what smoothness lacked. 
Moreover, simultaneously, since a maximum of 400% or more of ink will be driven in to this pixel, 
a blot arises in the unique boundary section to it, and it will be easy to become not desirable in 
the high field of recording density to it. 

[0208] this example is the delivery array composition of each ink color about the former, copes 
with it and is making two evils of the shade unevenness and irregular color which may happen in 
case both-directions record is performed solved by division record and pixel composition about 
the latter. And especially, by old explanation, after recording light ink previously, the head 
composition on which dark ink is made to record is taken. However, the order of placing of shade 
ink itself is not what was restricted to this. That is, it is a book even if it takes composition 
which reverses the position of a light ink nozzle and a dark ink nozzle. 

[0209] Here, the picture comparison in the case of the recording head composition shown by 
drawing 32 which has so far explained, and composition of having reversed this composition and 
shade is explained briefly. 

[0210] When light ink is recorded previously, a big dot with low concentration is obtained in a 
wraparound and each pixel by the light ink bottom in which the dark ink which reaches the target 
after that is already recorded. On the other hand, when dark ink is recorded previously, the dot 
of the priority color decided in the direction of a writing scan of the No. 1 beginning reaches the 
target by high concentration, and determines a priority color quite strongly. In this case, about an 
irregular color, the composition of completing light ink previously cannot appear easily from the 
composition which records dark ink previously. This can be said since there are few differences 
of the coloring nature by the order of ink placing in light ink than that in dark ink. Furthermore, 
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since each dot spreads uniformly greatly, a picture smooth on the whole can be acquired, 
therefore, also in this example, the direction of a recording head with the array which records 
light ink previously is alike, receives a color image picture, and it can call it the composition to 
which it was more suitable 

[0211] On the other hand, since it is not obscured in the light ink in which dark ink is recorded 
after that although surely an irregular color tends to be conspicuous when dark ink is recorded 
previously, the concentration and resolution of each pixel itself are high, and the picture of high 
resolving carried out distinctly is acquired. Therefore, the head which records dark ink previously 
can call it the composition for which it was suitable with the black character picture with high 
concentration etc. 

[0212] In this example, although two kinds of concentration ink, dark ink and light ink, has 
explained each color, in order to make a picture good further, it is still better as for three or 
more kinds in the level of concentration. In this case, what is necessary is just to make the 
delivery train of the ink in which concentration differs arrange in the direction of an ejection, as 
shown in drawing 35 . 

[0213] In a color ink-jet recording device with the recording head which carries out the 
regurgitation of the shade ink according to [ as explained above ] this example, by arranging each 
color ink in the direction of a head writing scan, and making a shade ink delivery arrange in the 
direction of an ejection, the irregular color and shade unevenness which originate in order of ink 
placing in the case of both-directions record can be abolished, and a good picture can be 
acquired. 

[0214] ** is just explained to the modification 1 of an example 2, next the modification of the 
above-mentioned example 2. It is head composition, i.e., delivery array composition, about shade 
unevenness, and to having solved the irregular color by the division recording method, by this 
example, the above-mentioned example 2 is the division recording method about shade 
unevenness, and cancels an irregular color with head composition. 

[0215] The recording head composition of this modification is shown in drawing 36 . Although the 
recording head which arranges 16 deliveries .in one train is used like [ this modification ] the 
above-mentioned example 2, a dark ink head and a light ink head are made to become 
independent here, and it is made to stand in a row in the direction of a writing scan. Each 
delivery train is making it arrange four deliveries of each color at a time toward the direction of 
an ejection. 

[0216] Although the color order of record is made into black, cyanogen, a Magenta, and yellow in 
this example, the order of an array of the direction of an ejection is not restricted to one kind 
like an example 2. Moreover, in this example, since only four deliveries have the delivery with 
them per each color and each concentration, in order to perform division record, the amount of 
ejections for every writing scan serves as 2-pixel width of face. 

[0217] Drawing 37 shows the record state when recording by this example. The case where a 
uniform green picture is recorded with cyanogen and yellow is taken for the example like the 
example 2 also here. 

[0218] In the start of record, although the nose of cam of a form is set as a black delivery 
position when black data exist, since it is not necessary to record black ink, by the green picture 
explained by this example, a record form is moved to the delivery position of cyanogen, as shown 
in this drawing. Although four deliveries of cyanogen deliveries exist in all at this time, in order to 
perform division record, by the 1st writing scan, a record form is set as the position of two 
deliveries in the lower half of a cyano delivery. 

[0219] Since the 1st writing scan is outward trip record, to a record pixel, it reaches the target 
in order of the cyanogen of dark ink, and the cyanogen of light ink. Since dark ink reaches the 
target previously, in the pixel recorded here, it becomes the form where a big cyano dot with thin 
concentration surrounds thinly the surroundings of the cyanogen in which concentration is high 
and the dot profile clarified. Then, the ejection of 2-pixel width of face is performed, and it 
continues to the 2nd following writing scan. In addition, the pixel array simultaneously recorded 
by each writing scan by this example as well as the above-mentioned example 2 uses that to 
which the pixel group of 1x2 became alternate. 
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[0220] The 2nd writing scan is a return trip scan, and ink reaches the target to each pixel in 
order of the cyanogen of light ink, and the cyanogen of dark ink The dot of the dark ink recorded 
after light ink already reaches the target sinks into the surroundings of the dot of light ink 
greatly, and becomes what has concentration lower than the dot obtained by outward trip scan 
uniform. In the 1st picture field which record of cyanogen completes by 2 times of the writing 
scans so far, a cyano dot with high concentration and the low cyanogen dot of concentration will 
be intermingled an abbreviation moiety every. Moreover, in the 2nd picture field following this 1 st 
picture field, the half of a cyano dot is recorded by the return trip record at this time. 
[0221] [n the 3rd and 4th following writing scans, since the 1st picture field is located 
corresponding to the Magenta delivery section, actual record is not performed. However, record 
of a cyanogen dot is made one by one in each picture field located in the cyano delivery section 
below in the 2nd picture field following this. 

[0222] That the 1st picture field where record of a cyano dot was made is recorded on a degree 
is the 5th writing scan in which this field is located corresponding to the yellow delivery section. 
Yellow ink reaches the target in order of the upper shell and dark ink in which cyano ink is 
already recorded, and light ink. Since cyano ink will already be absorbed and it will be recorded 
above although a record pixel turns into a yellow pixel with high concentration if ink is struck by 
-this turn on a blank paper, -yellow ink- is large to the surroundings of cyano ink,- or the down side*- 
and neither a wraparound, a dot configuration nor the difference in a shade appears here. 
[0223] When repeating the writing scan both ways successively as mentioned above, when 
located in the cyano delivery section, and only when it is located in the yellow delivery section 
after 2 scans, record has accomplished in each picture field. Here, since yellow is recorded after 
record of cyanogen is completed in all picture fields, the irregular color evil at the time of the 
both-way record explained in the conventional example is solved by the recording head 
composition of this example. 

[0224] In the color ink-jet recording device which had a shade ink head according to [ as 
explained above ] this modification, by arranging the delivery of shade ink in the direction of a 
writing scan, and making each color ink delivery arrange in the direction of an ejection, the 
irregular color and shade unevenness which originate in order of ink placing in the case of both- 
directions record can be abolished, and a good picture can be acquired. 
[0225] In addition, in this example, the turn of the ink color arranged in the direction of an 
ejection is not what was restricted to one kind. Any arrays can acquire the same effect in this 
invention. Having brought black ink to the head especially by this example means to make the 
concentration and resolution of black ink the highest in four colors, and that the concentration of 
black ink and resolution are high leads to acquiring a clear black character picture. 
[0226] The modification 2 of an example 2, next other modifications of an example 2 are 
explained. 

[0227] One head was made to correspond at a time with a color or concentration in the example 
2 mentioned above and its modification 1 using two or more recording heads, respectively. On 
the other hand, the number of the recording heads used for this example is one. That is, as 
shown in the example 1 grade, the ink delivery corresponding to all concentration and colors is 
constituted in ********, and these are beforehand constituted in this recording head at one. 
[0228] Drawing 38 is the ** type view showing the composition of the recording head used for 
this example. 

[0229] It has eight deliveries of eight pieces and light ink for the delivery of dark ink about each 
color ink, respectively, and record of one color is completed by a total of 16 deliveries. Although 
the delivery group of each color is arranged in the direction of an ejection in order of black (K), 
cyanogen (C), a Magenta (M), and yellow (Y), the delivery groups of ****** each color overlap by 
one delivery mutually at this time. 

[0230] In drawing 38 , the horizontal line shown as the solid line on the head is also what showed 
the ejection state, and the head pixel of the recording paper is the ejection scan of 4-pixel width 
of face, and showed one by one which ************ it was. When delivery array composition 
like this example is taken so that it may see to this drawing, this head pixel will be located in a 
different portion for every color of each eight deliveries which carry out a color array. That is, 
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although this head pixel may serve as the bond section of division record in black, the bond 
section does not become in cyanogen, a Magenta, and yellow. 

[0231] The record state by the example shown in drawing 39 is shown as a state which records 
a uniform green picture like each above-mentioned example. Since it is the same as that of the 
above-mentioned modification 1 that the ink delivery of a different color has also arranged this 
example in the direction of an ejection, in both-way record of each writing scan, only cyanogen 
or the picture field which came to the delivery position of yellow will be recorded. The picture 
field said here points out the thing of the field of the 4-pixel width of face which each color 
recording head records simultaneously, namely, it ties with the bond section of each color, and 
the thing of the field between the sections is said, therefore, the picture field of an example old 
in this example — differing — each color — respectively — mutual — the picture field will be 
constituted 

[0232] Drawing 40 shows the bond section (picture field) of the record picture after the 6th 
writing scan in drawing 39 , and each color. Here, it is shown that each bond section (picture 
field) has appeared in the position where 1 pixel of each color shifted at a time, respectively. 
Thus, the book stated in the above-mentioned example 2 and the modification 1 so far by making 
it appear in a position which tied for every color and is different in the section 

[0233] By the way ,-although it constituted from this example so that-the delivery position in a 

recording head might be piled up each color of one every delivery in order to tie for every color 
and to change a position, the delivery array composition for changing a bond position is not what 
was restricted to this array. For example, even if it detaches 1 pixel at a time conversely and 
makes each color arrange, the same effect is acquired and can exclude completely the element 
of the irregular color by both-directions record in this case. 

[0234] Moreover, in order to make the partition portion between each common liquid room in a 
recording head into a positive thing, it is desirable also in a recording head creation process to 
keep a certain amount of distance and to arrange a delivery train. 

[0235] Furthermore, if the increase of the number of the deliveries which participate in record, 
and the amount of ejections also become large, the bond section of each color can be appeared 
in various positions. 

[0236] Furthermore, the turn of the ink color arranged in the direction of an ejection like the 
above-mentioned modification 1 also in this example is not what was restricted to one kind. An 
effect with any same arrays can be acquired. 

[0237] In the example 2 and modifications 1 and 2 which were explained above, although the 
image formation by 2 division records was altogether explained for the example, the division 
record with more much number of partitions is also possible as a means for making the effect of 
this invention still more effective. The absolute magnitude of make [ the record number of 
partitions / many ] of the ink which will apply much more deliveries to one picture field, and is 
driven in in this picture field by 1 time of the writing scan also decreases. Therefore, while a 
picture can be smoothed more, the effect of the irregular color depended for oozing out and 
shade unevenness HE which have so far been explained is also expectable. 
[0238] Drawing 41 is drawing for ink suction operation of the ink-jet recording device which 
applied this invention being shown, and is the cross section showing typically the cap portion 
shown in drawing 18 . 

[0239] In drawing 41 , the porous ink absorber 20 is formed in the interior of each capping 17. As 
shown in drawing 41 (A), this ink absorber 20 is arranged so that it may be located near the 
delivery forming face 21 at the time of capping. In addition, the high-density slash portion 30 in 
drawing 41 shows the ink (drawn in) sucked out of the delivery. 

[0240] Drawing 41 (A) sticks a cap 117 to the delivery side 21, operates a suction pump, and 
after it attracts ink from each delivery by generating negative pressure in a cap 17 through a 
tube 27, it shows the state when stopping operation of a suction pump. In this state, the 
negative pressure in a suction pump is almost canceled by attracting the ink of a certain amount. 
That is, negative pressure is decreasing to the grade which the meniscus of each delivery does 
not make destroy. If a cap 1 17 is pulled apart from the delivery side 21 while negative pressure 
has been in a strong state, atmospheric pressure takes in an instant in a cap 15, the meniscus in 
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a delivery is torn by this rapid pressure fluctuation, air enters in a delivery, and the poor 
regurgitation may be started. 

[0241] Moreover, as shown in drawing 43 , the force which makes ink the method of sucking with 
the adhesion force of ink or the negative pressure in a delivery in the interface of a delivery 
forming face and ink acts. In order that the surface tension which ink itself tends to condense 
may furthermore act on the ink in a cap 103, As it is narrow between ink 104, 105 arises and a 
cap separates the cross section of each vena-contracta 105 portion of ink 104 — small — 
becoming — there — most — weak — becoming — just — being alike — the relation between 
ink goes out in the portion of each vena contracta 105, and an ink drop may remain on a delivery 
forming face 

[0242] In the state of drawing 41 (A), most inside of a cap 1 17 is full of ink, and is in the state 
where the ink absorber 20 is also saturated and there is almost no absorptance. If a cap is pulled 
apart in the state with this, a case of drawing 43 mentioned above and a result by which a lot of 
ink remains in the delivery forming face 21 similarly will be brought. Then, in this example, a 
crevice 31 is produced between a cap 117 and a delivery by carrying out very small movement of 
the carriage rightward in drawing. The very small movement magnitude of the carriage at this 
time is set as the suitable amount beyond the range in which sealing with a cap 1 17 is possible. 

[0243] Drawing 42 is the **-type view showing the state of the above-mentioned very small- -— 

movement of carriage, drawing 42 (A) shows the state before movement, and drawing 42 (B) 
shows the state after movement. Moreover, drawing 41 (B) shows the state inside the cap 
immediately after carrying out the above-mentioned very small movement of the carriage from 
the state of drawing 41 (A). As shown in drawing 41 (B) and drawing 42 (B), a suction pump is 
operated again in the place which produced the crevice 31. The state inside the cap at this time 
is shown in drawing 41 (C). That is, if it changes into the state of drawing 41 (B) and a suction 
pump is operated again, since the cap is in the leak (opening) state, as shown in drawing 41 (C), 
only the ink in a cap 15 is attracted through a tube 27, and the ink absorber 20 of the porosity 
established in the cap 117 is recovered in the state in which ink absorption is possible again. 
Moreover, in the state of drawing 41 (C), since the porous ink absorber 20 is close to the 
delivery side 21, almost all the ink on the delivery forming face 21 is absorbed by the ink 
absorber 20. In this way, the ink absorbed by the ink absorber 20 is also attracted through a tube 
27. 

[0244] And at this time, carriage is returned to the position of the original position (A), i.e., 
drawing 41 , and drawing 42 (A) once again, and ink absorptivity ability is changed into the state 
where the fully recovered ink absorber 20 approaches to all the fields of the delivery forming 
face 21. By carrying out like this, the ink remainder on the delivery forming face 21 can be 
decreased further. 

[0245] Since the ink remainder on a delivery forming face decreases, color mixture generating 
can be prevented by recovery action. 

[0246] Since a crevice 31 was produced, although carriage was moved to main scanning direction 
in the above-mentioned example, you may make it move in the direction of vertical scanning, 
furthermore, not carriage but a cap side is moved aslant etc. the upper and lower sides, right and 
left, and approximately — you may constitute 

[0247] By the above, the ink remainder on a delivery forming face can be lost, without preparing 
an air open valve. 

[0248] Drawing 44 is the typical cross section of the cap portion for other examples of suction 
operation being shown. 

[0249] In drawing 44 , the porous ink absorber 52 is formed in the interior of each cap 117. The 
capacity of this ink absorber 52 is set as the larger value than the amount of suction of a 
suction pump (the amount of forced discharges of the ink by 1 operation), or the larger value 
than the content volume of the ink passage of an ink-jet unit And as shown in drawing 44 (A), 
the above-mentioned ink absorber 52 is arranged so that it may be located near the delivery 
forming face 81 at the time of capping. In addition, the slash portion 53 in drawing 44 shows the 
ink (drawn in) sucked out of the delivery. 

[0250] Drawing 44 (A) sticks a cap 1 17 to the delivery forming face 81, operates a suction pump, 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



03/11/11 



18/19 ^— V 



and shows the state where ink 52 is attracted from each delivery, by generating negative 
pressure in a cap 117 through a tube 19. Then, to predetermined timing, as shown in drawing 44 
(B), a recording head and a cap 117 are separated and a crevice 54 is formed between them. 
Even if it is in the time of the negative pressure in a suction pump almost being canceled by 
stopping operation of a suction pump and attracting the ink of the specified quantity as timing 
which separates this recording head and cap 117, or the state where negative pressure is acting 
in a cap 1 1 7, the time of attracting the ink of the specified quantity etc. is selected. In addition, 
the ink attracted by the suction pump from a recording head is sent out through a tube or ink 
passage to a non-illustrated waste ink tank This waste ink tank may constitute waste ink from 
an ink absorber of the porosity which carries out absorption maintenance. 

[0251] In drawing 44 , the capacity of the porous ink absorber 52 is set as the larger value than 
the amount of suction of a suction pump (the amount of forced discharges of the ink by 1 
operation), or the larger value than the content volume of the ink passage of a recording head 
like the above-mentioned. Therefore, it has to this ink absorber 52 side with the suction force of 
the ink absorber 52, and the ink 53 between the delivery forming face 81 and a cap 117 goes, as 
shown in drawing 44 (C). Consequently, as shown in drawing 44 (D), suction recovery action can 
be ended in the state where it does not leave ink to the delivery forming face 81 of a recording 
- head. In this way, since suction recovery action is completed in the state where ink does not — 
remain in the delivery forming face 81, the color mixture of unique ink can be prevented. 
[0252] Moreover, by being filled up with the porous ink absorber 52 in a cap, directivity (direction 
which goes to a suction pump side from the delivery side 81) can be given to the ink flow in the 
cap 1 17 at the time of suction, and it enables the unique ink adhering to the delivery forming 
face 81 to prevent the color mixture of invading in a delivery. 

[0253] (in addition to this) In addition, especially this invention is equipped with meanses (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as 
energy used also in an ink-jet recording method in order to make ink **** perform, and brings 
about the effect which was excellent in the recording head of the method which makes the 
change of state of ink occur with the aforementioned heat energy, and the recording device. It is 
because the densification of record and highly minute-ization can be attained according to this 
method. 

[0254] About the typical composition and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called on-demand type and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the on-demand type case By impressing at least one driving signal which gives the rapid 
temperature rise which corresponds to recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by the one to one as a result, it is effective. A 
liquid (ink) is made to breathe out through ****** opening by growth of these air bubbles, and 
contraction, and at least one drop is formed. If this driving signal is made into the shape of a 
pulse form, since growth contraction of air bubbles will be performed appropriately instancy, 
**** of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. 
No. 4463359 specification and the 4345262 specification is suitable. In addition, if the conditions 
indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature 
rise of the above-mentioned heat operating surface are adopted, further excellent record can be 
performed. 

[0255] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each 
above-mentioned specification as composition of a recording head, the liquid route, and the field 
to which the heat operation section other than the combination composition (a straight-line-like 
liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is 
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crooked is also included in this invention. In addition, the effect of this invention is effective also 
as composition based on JP,59-1 38461, A which indicates the composition whose puncturing 
which absorbs the pressure wave of JP,59-123670,A which indicates the composition which 
makes a common slit ****** of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to ******. That is, it is 
because it can record efficiently certainly according to this invention no matter the form of a 
recording head may be what thing. 

[0256] In addition, this invention is effective when the thing of a serial type like an upper 
example also uses the recording head fixed to the main part of equipment, the recording head 
exchangeable chip type to which the electric connection with the main part of equipment and 
supply of the ink from the main part of equipment are attained by the main part of equipment 
being equipped, or the recording head of the cartridge type with which the ink tank was formed in 
the recording head itself in one. 

[0257] Moreover, it is a book as composition of the recording device of this invention to add the 
regurgitation recovery means of a recording head, preliminary auxiliary means, etc. If these are 
mentioned concretely, a preheating means to heat using the capping means, the cleaning means, 
the pressurization or the suction means, the electric thermal-conversion object, the heating 

elements different from this, or such combination over-a recording head, and a reserve 

regurgitation means to perform the regurgitation different from record can be mentioned. 
[0258] moreover, two or more ink which differs in an others and record color or concentration 
although only one piece was prepared also about the kind or the number of a recording head 
carried, for example corresponding to monochromatic ink — corresponding — two or more 
pieces — more than — it may be prepared That is, although not only the recording mode of only 
mainstream colors, such as black, but a recording head may be constituted in one as a recording 
mode of a recording device or the paddle gap by two or more combination is sufficient, for 
example, this invention is very effective also in equipment equipped with at least one of each of 
the full color recording mode by the double color color of a different color, or color mixture. 
[0259] Furthermore, in addition, in this invention example explained above, although ink is 
explained as a liquid It is ink solidified less than [ a room temperature or it ], and what is 
softened or liquefied at a room temperature may be used. Or by the ink-jet method, since what 
carries out a temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in the stable 
regurgitation range about the viscosity of ink, ink may use what makes the shape of liquid at the 
time of use record signal grant In addition, in order to prevent the temperature up by heat 
energy positively because you make it use it as energy of the change of state from a solid state 
to the liquid state of ink, or in order to prevent evaporation of ink, you may use the ink which 
solidifies in the state of neglect and is liquefied by heating. Anyway, ink liquefies by grant 
according to the record signal of heat energy, and this invention can be applied when using the 
ink of the property liquefied for the first time by grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a 
record medium. The ink in such a case is good for a porosity sheet crevice or a breakthrough 
which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the state where it was held as a solid. In 
this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0260] Furthermore, in addition, as a form of this invention ink-jet recording device, although 
used as the picture outgoing end end of information management systems, such as a computer, 
you may take the form of the reproducing unit combined with others, the reader, etc., and the 
facsimile apparatus which has a transceiver function further. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the important section composition of the color 
ink-jet recording device using conventional shade ink. 

[Drawing 2] It is explanatory drawing for explaining generating of concentration unevenness. 
[Drawing 3] It is explanatory drawing for explaining gen erating of concentration unevenness. 
TDrawing 4] It is explanatory drawing for explaining relief of concentration unevenness. 
[Drawing 5] It is the ** type view showing the delivery arrangement for explaining the division 
recording method, and the record dot arrangement by it. 

[Drawing 6] It is explanatory drawing for explaining the cause of irregular color generating in a 
record picture. 

[Drawing 7] It is the typical front view of the recording head of the conventional example. 
[Drawing 8] It is the block diagram showing the control composition of the color ink-jet recording 
device in the example 1 of this invention. 

[Drawing 9] It is the block diagram showing an example of the picture signal processing circuit 
shown in drawing 8 . 

[Drawing 10] It is the ** type view of the shade distribution table shown in drawing 8 . 
[Drawing 11] It is the perspective diagram showing the important section composition of the 
color ink-jet recording device in one example of this invention. 

[Drawing 12] It is the decomposition perspective diagram showing the composition of the ink-jet 
unit in one example of this invention. 

[Drawing 13] It is the perspective diagram showing the fluting top plate which constitutes the 
above-mentioned ink-jet unit 

[Drawing 14] It is the ** type view showing the ink delivery array of the ink-jet unit concerning 
the example of this invention. 

[Drawing 15] It is explanatory drawing showing the image formation process at the time of using 
the ink-jet unit of the delivery array shown in drawing 14 (A). 

[Drawing 16] It is explanatory drawing showing the image formation process at the time of using 
the ink-jet unit of the ink delivery array shown in drawing 14 (B). 

[Drawing 17] It is explanatory drawing showing the image formation process at the time of using 
the ink-jet unit of the ink delivery array shown in d raw ing 14 (C). 

[Drawing 18] It is the perspective diagram showing the important section composition of the 
color ink-jet recording device in other examples of this invention. 

[Dra wing 1 9 ] It is the decomposition perspective diagram showing the composition of the ink-jet 
unit in an example besides the above. 

[Drawing 20] It is the perspective diagram showing the fluting top plate of the ink-jet unit 
concerning an example besides the above. 

[Drawing 21] It is the ** type view showing the ink-jet unit which has a delivery train for the 
object for dark ink, and light ink in the same ink-jet unit about an example besides the above. 
[Drawing 22] It is the ** type view showing the ink-jet unit which has a delivery train for the 
object for dark ink, the object for inside concentration ink, and light ink in the same ink-jet unit 
about an example besides the above. 
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[Drawing 23] It is the ** type view showing the ink-jet unit which has a delivery train for the 
object for dark ink, and light ink in the same ink-jet unit about an example besides the above. 
[Drawing 24] It is the ** type view showing the ink-jet unit which has the delivery train from 
which the delivery train and ink discharge quantity for the object for dark ink and light ink differ 
in the same ink-jet unit about an example besides the above. 

[Drawing 25] It is explanatory drawing showing the image formation process at the time of using 
the ink-jet unit of the ink delivery array shown in drawing 21 . 

[Drawing 26] It is explanatory drawing showing the image formation process at the time of using 
the ink-jet unit of the ink delivery array shown in d ra wing 23 . 

[Drawing 27] It is explanatory drawing showing the image formation process at the time of using 
the ink-jet unit of the ink delivery array shown in drawing 24 . 

[Drawing 28] It is drawing showing the ink-jet unit which has an ink delivery train corresponding 
to the total ink color used for record in the same ink-jet unit about the example of further 
others of this invention. 

[Drawing 29] It is the decomposition perspective diagram really finished setting up two or more 
ink-jet units in one showing the structure of an ink-jet cartridge about the example of this 
invention. 

[Drawing 30] It is drawing showing the situation when carrying an one apparatus ink=-jet cartridge 
in carriage about the example of this invention. 

[Drawing 31] It is explanatory drawing for explaining the record state by the example of further 
others of this invention. 

[Drawing 32] It is the typical front view showing the recording head composition concerning the 
example 2 of this invention. 

[Drawi n g 33] It is a ** type view for the ink dot at the time of performing division record oozing 
out, and explaining a state. 

[D ra wing 34] It is explanatory drawing for explaining a basing^on above-mentioned example 2 
record state. 

[Drawing 35] It is the typical front view of the recording head concerning the modification of the 
above-mentioned example 2. 

[Drawing 36] It is the typical front view showing the recording head concerning the modification 
of the above-mentioned example 2. 

[Drawing 37] It is explanatory drawing for explaining the record state by the modification shown 
in drawing 35 . 

[Drawing 38] It is the typical front view showing the recording head concerning the modification 
of further others of the above-mentioned example 2. 

[Drawing 39] It is explanatory drawing for explaining the record state by the recording head 
shown in drawing 37 . 

[Drawing 40] It is explanatory drawing for explaining each color bond position in the record 
shown in drawing 38 . 

[D rawing 41] It is explanatory drawing explaining cap secession operation in the example of this 
invention. 

[Drawin g 42] It is explanatory drawing explaining cap secession operation in the example of this 
invention. 

[Drawing 43] It is explanatory drawing explaining cap secession operation concerning the 
conventional example. 

[Drawing 44] It is explanatory drawing explaining other examples of the above-mentioned cap 
secession operation. 
[Description of Notations] 

1 Picture Input Section 

2 Control Unit 

3 CPU 

4 ROM 

4a I/O gamma correction table 
4b Masking table 
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4c Black generation and a UCR table 
4d Shade distribution table 
4e Program group 

5 RAM 

6 Picture Signal Processing Section 

7 Printer Section 

8 Bus Line 

1 1 Input Gamma Correction Circuit 

1 2 Color-Correction (Masking) Circuit 

13 Black Generation and UCR Circuit 

14 Output Gamma Correction Circuit 

15 Shade Distribution Circuit 

16 BinaryHzed Processing Circuit 
40,110,240 Ink-jet unit 

41.241 Carriage 

42.242 Delivery roller 

43.243 Guide shaft 
44,244 Driving belt 

45.245 Carriage motor 

46.246 Recovery unit 
47,117,247 Cap section 

50 Wiring Substrate 

51 Heater Board 

52 Base Material 

53 Pressure Spring 

54 Fluting Top Plate 

55 Ink Supply Pipe 

56 Filter 

57 Ink Feed-Zone Material 

58 59 Hole for checking and verifying 

60 Bridgewall 

61 Ink Feed Hopper 

62 Slot 

220 Frame 

221 Covering 

222 Connector 

223 Electrode 

224 Ink-Jet Unit 

230 Ink Cartridge 

231 Contact 
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[Drawing 33] 
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[0 0 2 0] 2) Jg2i^ ^-Kfi^ff?^©^ 
feo-f ^^ft^mio^x^©^:?)^ ^ 
54§^tcio^X, ^©fi&9©JM/f&J:tf|5]- 
©I/i 9 ©flimc^ftmicig 

[00 2 1] ±tetr^£^fH-5^*©^j£i LX 
(±, SEtf fe£^il^5©tl^©t>©£ffl^.5r £3* 
X^SClir^ibftX^So ^ftiCo^XKTt-fMf 

[0 0 2 2] ^tf#7-:/!J ^fC^XIi, 



(4) 

6 

m&nWimtih t LxmigL&tiL*£itzi£z>mmktj: 
[oo2 3] ^©jmw*j£H]2, @3 5:f^tISt 

So 

[0 0 2 4] El 2 (A) (.l^X, 9 1 li^t»&Z>-? ^ 

10 >y-<DJj.%akm-fZ 8fH©i£(iJP 9 2lCioT* 

^$W^5t(Dit?.. 9 9 2^f5fttl±l 

ZtltcJ^y- Vnyy-Uy hXhV, P10© J: 5 K'f ^ 
^ Ko yrTVy )- 9 3I4IS]— ©tttiJl:X\ 
BtW^ttSW^SffiXfeSo ^UX, r©ot 5&ftttt}# 
tT^tttHi, 0 2 (B) ICtf-TX o *SS±ic3?L^ 
:*:#£© Ky h^lBfiit^tt, ^fttol^Sffitfib©*^ 
-^iS^^tbtlS (112 (C) #HS) 0 
[0 0-2 5] U^U, mmia-ifach&^tcXyiC, at 
WPttlc^^mtf?>oi:^fo5- i^^< , d)3 

20 (A) (C*1-J;5^, ^ix^:*HCiettllRJ; , 3ti:W$iX'5 

(B) fc*-*-±54B*Ky h©^#$^f#ftl©(i 
&5V^r©@3 (B) W^^rl-a^ixSJ: 

5 4eita»»4-r*. S*^*ttm3 (o 

9x% 

30 [00 2 6] 10©|a»3feaE»fc»9SSn5ilR 

l\ I^-^i: LXS3tor ^(c/^5 0 Z.nm&'O ft©ffi 
[0 0 2 7] 0t£femt?b*?*W%;#EZP})t 

[00 2 8] 04, 0 5tcJ;'9^©*fe^SiBjt-? )o - 

3X^L/cte^J^Sr^$-ti:5©l-fB^s/ K9 l?r 
3@**$*5^S^fcS^, ^©««©¥^, 

©jfe^X^-TSo ^©*fr&, E»^yK© 

8ffl©Ptl±lPJ±, ±4P±tHPi: > T4etttiP©2^- 
so -y°\zftrtbh. lla]@©^X«4T4»tl±lRS:fflv>X-€r 
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tiz'ti 4 o<Dmmpi<r> k v v £Eft u 4 tttti p #©#t 

i£?)£L;fc^, 2|elg(7)^T'(4±4ni:mPSrfflV^T± 
E4o©»i?iJ© Ky h#Eft3;h,-CVfc^SB#fc. Ky 
b£Eft-f5o lOit, 2[eItD#^ST-«, 2i©f 

ST-Eft-r^t Vy Y&m*$vim\frtixii*) * 

[0029] rcDJ:5 ###JEft8:£fr;itf, HI 3 Xtf 

«£*i<5©-C» EftSixfcBiffcttEU (B) (c^-f J; 5 
(eft*?, 0 3 (B) tA5J:5&*^^e^^-tix 
Sl&fc*<*5. S£oT, 2§gtfib*>04 (C) fC^ 
-TJ:5(£03 (C) <D®&kit&LX, a»&9ttft$fe 

©^WEftfeSrffxff, Eft-^y KflMSOefctttQ £Eft 
K«P*a<08taP^J:oTlopi*yu«3 Ky h^E 

[0 0 3 0] iOi 5&Eft£rfr5KS, l^^r^gi: 

w-raaSs att, z^m^-^^m (wr> wraith 

*-Vfcfc^5) 14, 0 5tc^f-J;5(c, Kyb^SSHt 
#*fc-«WT?*>*. SoT, *(fcE»«« 
Sir, ir^te^£Eft^5 2**-v>Blc.fc-oTEft 
[00 3 1] HI 5 (A) , (B) *5.fctMC) fit**!,-? 

So £1*1 VST? IS, T4 7X/uS:ffl^tf.|/< 
^-V'SrJfcfifc-t* Ky b 5 l ©E»«rfr 5 (0 5 
(A) ) . fttc, »5£>?£4ili*# (^j/KIffll/ 
2) fc'ttfrofc^, 2*^:/ST*tt$ ; f,fl^--V<D 
Ry b 5 2<£>Eft£friV (05 (B) ) o £t>\£3'x* 
ir^gta*, fftMBig (^y Kfi©l/2) 1£V)<n1& 
jkr> *fi-otz'&, BO!fI/^-y© F> b 5 3 ©Eft 
Srff? (05 (C) ) „ ^©J;9(CLTJiI^4iIj**fi: 

b i>m * S 2 «SI© et tti p J; 9 Eft $ ftx v> < r. t \c 

So 

[0032] :©<t9 fcEfifcfrifcH:, 0J;iJf#(»Bg6 0 
- 1 0 7 9 7 5 -§-<k$8-^U SP4967203 



<9 

2iei@©^iT'«a*gi¥bx^5^^, # 

£^T* 7 ^Al£Eft1-S4&-£ ia?l#-7^^*5 
[0 0 3 3] U&tcDU SP4 9 6 7 20 3§ 

b) ^2©X^.-e^l©S : rt©mi©/N 0 ^T*7'Ll^b$ 

c) $&3<Df<XT*mi* ^2©^^^^^ 

EftSrfl 5 PQ3I # -e* * t LTSB7K¥*I^ (CPS Lfc 
[0 0 3 4] *-&^*5^T$6>{C#ltAPx5«^t U 

t»m®* (^-^-t^-fr/w) sr^fiuu, mmm 

• 7*-J*V^T<Db"1bbMB.%-ikA,XL~§i3L 

[0 0 3 5] trST*, Eft*aE*lRlfCl!ttfcfe©Eft^ 
[6]±$*5 fc»lcP5*|6iE»S:lT 5 Ste, ±E»tS"JE» 

[0 0 3 6] %SE-jR»cftfflSixTV^<5E«>f>'^©* 

EftKft («) -©iifi^l6©»i@(^t, i 

so ^t'P^LfctegiCP^lR (Eft) Zitfzm&Z^lsX^ 
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[oo3 7] 2mm<v-(y?*mm i &mm 

ftKKifc £ ftfc ->T >/5S^5fefe <t ft 9 , i/T^©3gfe© 
31(1/^9 -^pjfgii: ft S» iff-, ^n- v-7>0«j 

-vH&amfcfts;: ttcftSo 

[0 0 3 8] rrT% ffi*ft1&®*ft 

t , #j*.«ini i tc^-r x o \z.&&mm.^ y Yifiwmfe 
w co J; 3 fttt?®T\ iHtfrfrftS i @<o|B^**fe«et 

ft So 

[0 0 3 9] UJ»U r©«t5ft##t«raUfc^fl8E 

*>. ##JE»«rfT 5 0. HI 5 X'WL$M LtcX o 

ic v CE9 5 (A) , (C) ) XtmZtlZ b'y Y<D 
3§feir> «SS (05 (B) ) i?Eft^5Kyho«fe 

So 

[0 04 0] «fettfcH-t-5±Jfi©«^*5«ttJ«»*H:, 

P4 7 4 8 4 5 3 -§-^{Cg!E(cM^$^Tl/^ 
So wr-Cfi«afe*)ft(O(RSH:ft^i0^ llif 2 (*> 

E&fc-f-S:: iMJ: 9 , h7^^7i/y>-7^;UA 
4f ©*8E»jK»±-eo-f ^ © t'-xV ^SrKihf-S 



'0 

* tth&wmm i t $ 2 ^st« $*s t tc 

ih-TSr t^-CtS^mSrxE^T^So r©^«{ci*3V> 
Ttiift g ftj^&Hiiiffl© t— i- ^©KikT-feS© 

ICjoV^T2l/MCpSLftV^i:^!|#m<J(t?5ttT^So 
[0 0 4 1] #EBAK.fcS#&BBB5 8- 1 9 4 5 

4 i ^*fcfc^Tta» rs»*©aa»*T-5US:^jia 

io t, b mm&V £ jfefi Srfr 5 fe fc 9 , ME^jfe 
ft < t t>— #Kl*srt&E*1-'<$£ K? h J: 9 fc'>fti^ 

43tt5»*© F> hSrW^WfcEft-rsr. ttci 9 ME 

w&tnwami-w k x s fise« k ^ h i-^ n s 

20 9 i&KflatWJoft «fc 9 ^>ft < -TS «t 5 ft$ijpg(4 
ft<, -t«53»*Sr*9— < >^<OfflSE» (SiaES) 
(cX^<E»®«©-fe|i1 J! ix (fetffe) iciSiii^Mk 

©RSih^^ftge<)-efoscoT\ ^^STE^-rs k 

$ixTV^So 

[0 0 4 2] fly— 7y V^(cPS^LTV>ftV> 

so #MBS5 5- 1 1 3 5 7 3-5§"&$RlC43l^-Ct>, ^@ 

* (=fjfe, '<*-y*m^x'&m&*'{r i >m 
^stm^ltv^So z.<D<&mx*i*m&-rzb°y b&mtgz 

^ftl/>5*>fCpg-fS hSrEP^LT Ks/ h^^c 
SC05rE$lh-rsr t4rS«)i LTV^So Sot, r^T- 
(iJiEUS P 4 7 4 8 4 5'3-§-^i|5)#lC, 
^^^g^iCPf^^tlt^So 
[0 0 4 3] tr5t% ±E3ft©^Sli^t, ffi^E 

40 t¥oT, #ITCM^-rs##JEffl9£<Z)J:5fc:, 8tWP© 
tffeo#[c^Hi-SS*ipbESit?:@6<]W lot LX 
r#jfe*W©tti£ 9 ft^rthtiJ n ga^Jco« $ WTt-+S J 

rSt>cD-Cttfti/\ 

[0 044] «±Si^ UfcJ; 5 1-, aaE»lt*i^T» 

-C* # S O T\ qtta P © « o t [^^0 L fcSgtf b 
so tlRl^cfetffeW^t^IlgirftSo 
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[0 0 4 5] L/^Lft#P>, J>9frt>&%-mz.£'Q K 

[0 04 6] Ei±KW Ufc J: 5 &!&«<7M Sr'ffl 
£ <Dm*i#;3 s i 9 #M3S £ ft £. 

[0047] £b\cn\s<WLw-rtitf, mucTFVtcj 

l/fiS^y hB«WK*sv^T, ±3£<£>.fc5ft;&7-E 
9 4§^i£^bft£t£*©E»-^S' KK k ~Y u 

V* ©14 9 £ffl^ft<^» 
« ££Jt«LTJ:9£«ft'b©i:fc5.- 

[0 0 4 8] rwfcfc, ±M(D «fc 5 fc*lc±E^#JB» 

[0 0 4 9] #*Hfi. ±i£Ufc}g, SK^&JB^* 
1 5» 1 *s J: trig 2 WPn^jg^^ L, /.hS-e* 

n t 5: g ft -T 5o 

[0 0 5 0] 

Stfctttn'«rtfre£*3E#l6j t ttftfc$2r|plfcK?U l/tft 
5etwn?ijT-$>o-c,. *ftm#Mft5«3gtf>>'^£6fc 
a-T5««:©i!fcttlD?iJS:i»ei3fe3£*iRii:l±||*6*iRi 

[0 0 5 1] -Y V^4r6tttl-r-5fc«>colESI:^3' K 

frS^*^** hE^SKt^T, JUERft^yK 



12 

BftjKffi:*. SfrB±*S*|6li:ft^Jt5*|6]tc, ME 
&$cco et W p Wi* JSft-r 5 « J: 9 * ft t ^Bfc* rt ft ATfMb 
SrfiV, HffBB^y KoWB±*a£*[6j 

©lE©»ft-CEftnr«/«Cii*©-fflJS:. WE 1 lel©;|£ 
in?B»U lWee»TTa&fcW*©»**te©1ltriai|II 

[0052] ^e>ic % -r^^^ttw-rsetwp*. 
10 ^ix-hox^^tiiim^mm^ v^srstta-rs* 

ic<DettilP?iJ^ffiB^i))*(6]i:l4^ft?)^[6](c-toc« 
[0 0 5 3] 

^tuSftSW^^SretWi-SHSfcwiStHlRjiJS:, ^©E 
»^s> K(0^tb*(S]i:f±Mft5*-|S]tc:-'»^^5r ir 

* ©'MHttf «T h6 b ft 5 o 

[0054] 1 m<r>mhxwmw£ffl$.*ftm 
20 u t>^z.<Dftnmm<nmm*w&m<n®mcz:<>xft 
mi-xBm-tzm^te, mm^y Kfc*jita±B*» 
roptLbp^ijwsaatctoT, Bft^.y K©±Eis»c©a 
ffl©^ft 6>f Vi? (0«ft >^^tc^ t < -r 5 r b & 

[0 0 5 5] 

[00 5 6] 1 

30 5?* j/ hE»S«wWfl|fl|j«SrS%i-^o y if m 

[0 0 5 7] H!(C*D^T, fit HiCCDflCtSIH 
^tr^^DMMf^feStfawtW* (RGB) ^A^1"5 

*E#SS^*5r©J^1-5 C P U Sr*-*-. 4 ttSiJtSf 
T'a^yA, aiy-MS:/n^7A{£t£oT#E@£§a 

-To :©ROM4l:^-C, ^4 att^JE-rSAW^ 
^v-^^[e|8SW«iat?#fig-t-5fc«)WAttS^^v-r^ 

UCRf-/yK d«^jzBcoS^S9 5>(t[HlSS© 

so [00 5 8] ^•§-5J4ROM4*C0#a7*a^7 



¥6-226998 



13 

ixy 7i LTfflV^RAMS:*t. ^LT^-§-6(im 
■3frr5H««#*&a*ff5a«»$:*U *J#7ttlEft' 

[0059] (n«iflr#^affi) b 8 tc^ uts 

[0 0 6 0] III 9 tt#ISffiM©mfc{B**&a6& 6 

[0 0 6 1] hS1t«a>E>lEa&3J'tSt's' K, ^y 

tfv-^ffiiEieigg i i u ^-tfy 

-f.iD-^'jX«)Itlifit2 1C, 2 1M, 

s/) @»12, I4fi£-UCR (TfeBfc*) @Bl'3t? 

y?<r>m^mmm.{%%2 3 C, 2 3M, 2 3Y, 2 
3K{C^m$tt5„ 

[0 0 6 2] rftfe<0®fc»£flHH*, W^^ffilE 

Ck, 2 5Mk, 25 Yk, 2 5 K k *5 <t ^^jg^S 
fiV\ ^;>T^, SH^n-, Vky'yy? 

(O&J ^9 \Z.Mfc LfcHMfeS&ff 2 5 C u , 2 5M 
u, 25Yu, 2 SKuiCffit^^t^tvSo 
[0 0 6 3] HI 1 0 (A) , (B) & it* (C) 
mSi^S 9 $ »t r - 7/ w « -T 5^0 X* $> 5 . 

[0064] Mxii i 5 2 «»«gco 

-YV:7£Jfi^fci§£-{£tt:, Bio (B) ro^i&r-Xa- 

[oo6 5] rox-y/Hi, mw&mm^m.t&mk 

»3£$tb-cv^. PH$M«-s§-li, rco^i&Jg9#ttx 

fa f« 2 ItftlelK 6 X 2 mt ZtiZo -7Vls9U7X*\* 
K^feft-iHiSJcjtsiST^i-S'f >^etaa £9^ 
[0 0 6 6] (yy WU) El l l tt*SS(JI<03fc»0!IK: 

eta-f -sftfthw wizG-tzmj w s** y v 



14 

4 sizxymwj&mcmft^zii. h 4 4 & 

*y h4 3^fSoTffi«^ib$*t>ix5o 
[0068] 'fy7v f i5'F3--y F40u, 4 0 k CO 

io [006 9) ^y^^iyh3-=5'h4 0u, 40k 

co*j-j£(£W n^cM y PWiifeiiZti^tKnj yy%- 
hy?^4 8u, 4 8 k^bFf^ro^if&SSSr^UXtT^ 

fc-fy^v ! i|^.= 7l-40u, 4 0 k— <D%fflia 
7U*ri/y'/Utr—y'/U4 9&lfrl,XmhflZ>o 

[0070] nmmm^y*yx : ?-yymmm*hi&z>m 

i^^ti, z.(omz&j^9>>^yy^-~yy<Di&mz-ft 
te^xftfa-tzm\zmm>te£tixn<<> -rt£t>M>. * 

[0 0 7 1] ^r+y yi?4 l©»»»Cj:SE«fi«^tC 
30 YS'T'gM 7Zbo\B\'<g.x-=-y h4 6^SBK$^T^ 
v'v'a >'^#ib^*X^-Ys/7 P g|54 7 y7°tC J; 

9 ttJfci-%4 ^/y'y*. y Y^—y V 4 0 u, 40kco^ 

[0072] *fc s ±iE*f ^7*^4 7^ 

* fc * -v y y^ppg^ ^tc y k * sas+ sr^ia 
y--v^-rsri:t^-es>5o 

[0 0 7 3] /£*S, df-+ 5/^4 7 ©±T#IrI 

. 9 Sr^ft 5 r t k. j; y ±.mxmmzM^ 

[0 0 74] W^'7iy h) il 2lt*H 

so ^ri?zc y Y^-^y V40 u4fett4 0 
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[0 0 7 5] BBi»att5 0©— JSttt-^-*- K5 1 

[0 0 7 6] ffi&Sffi5 0<O«ffi£¥Ire£#1-5&JSi 
Kro£ft«5 2(4, -TV^ i^xy b<DjS«S:t 

[0 0 7 7] -fy^«f 55li, -C^n- -^ifv 
->T>, /7 ^»&^:^}£*J-j£;LT4oRtt£> 
ftT^S. 'fy^fti&f 5 5»3£gBt;i|4:7^/l^-5 6 

WIS n^fc5f< SfbTi^ 6. J^fQUfcmt 

5 7 0>£#«5 2JC*H-5H3t»±, -f^fl&SWS 7 
©Sil®2*OtV (^0*) Sr^ftf#:5 2©^5 
8, 5 9(c^;ft,^xiril£tti£-tt, ^ixSr«UH*-r5r: 

[00 7 8] Z<D<m, *V 7 4*-fV- bgP5 8 0 kVk 

hU5 8 0 bJ-yfV&mtS 7 i©|«BI**t±L, $ 

— h^P 5 8 0t^«5 2ttfig^i(DPt^S:^(Cttih 

[0 0 7 9] H 1 3 14, ±j£ LfcJtf'WK 5 4 £ t 

[0 0 8 0] *a»M**S, -fau-, -v-tfV*, -> 
T>, :/7:/*©#^>'?ffl{£4teRttb;fc/t:i3»), # 
*il^(4S 6 0 a ~ 6 0 c t?tt§] b*V 
a-H/pmifcntctbo&f&ne 1 a~6 1 d^Rttbft 

[0 0 8 1] C*tb#*ii^Srtt§J5S6 0 a~6 0 
c IC*Jtj-5t-^-/K- K5 1 icDj±Sffi(-l4it6 2 a 
~6 2 c&Ktf-CfcS. i©»l4, «#^«5 4W^jl 
»££ilLT^6. ?t^5 4£t-*-#- KtCffif I, 

S. mJZt fc— #- KoBRWSrSfe-CVX. rcoj; 



[0082] ;©i9ic #»*£&**fc5H!H-S 

[0 0 8 3] HI 1 4 (A) 14, ^^v^xyh^yh 
4 0 u, 40k©-f ^ttfflPM&«!EftWfflW»e>Jl.fc 

[ 0 0 8 4 ] #0fJ-Cf4, _B£Lfc£5K\ -T^n-, v 

v ! xyb3-syh40u, 4 0k5rffl^5, 
[00 8 5] ^y^v ? xyh3-i7h40k© 1 7 0Y 
k, 70Mk, 70Ck, 7 0KklMin- -r-gl' 

[00 8 6] 'fy^v J x7b3.= 7h40u©, 7 1Y 
20 u, 7 1Mu, 7 1Cu, 7 1KuIWid- 

W.P5>J*:*-f<, #6wetWP?iJf4l> 3 6 0 

YyY (3 6 0 dpi) ©fyfta 2fi<^5tttiP5r^ 

[0 0 8 7] HI 1 5 f4, 111 1 4 (A) fC^-f-Y 

[0088] ^T<Dmmx^±^mo^-^{-±m^h 
[oo8 9] s?n+ imz.mn-rz>ts mi^xm? 

F^BSt) ^frfrtK S2t4tI^7yCk, gftv'T 
LFjWt*>*u *N+lfrOEf»a*36rt-t-6. 

[0 0 9 0] Hi 4 (B) f±, ^y^^yha^^h 
40u, 4 0 k<^ft!lO^JS:*"rBlT*fc5o 
[0 0 9 1] *W"ettR|— >f b^^^ hrttc 

[0 0 9 2] 1314 (B) iCjfo^T^^v^ry h^-^ 
^MOkiD, 72Kk, 72Mk, 72Cktt, 
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©, 73Yk, 73Mk, 7 3 C u fl, -<J£U— , -v-feT 
[0 0 9 3] i ©«/&"?«:, iqS^^^fcfejg^BJgpx- 

iLk.t£\,^7 y 9 4 -y* ttWk-f >9 ©*fiefl!-f-<5 «fc 5 tc 

[0 0 9 4] *»5fi9^7 l -^/H4, 
-f^n— , -fy y9\tMl 0 (A) . ^*ify^, ~>T^ 
11010 (B) *^fflf-5o 72Kk, 73Yk 

P?lJfl 1 -Y i^fofc 9360 Ks>h (360dpi)© 

fyf-e*. ^-tfv^, jg, ^rylft? 2f@©»t 
an«:*u wrf^v9, m-< ^-mit 6 4 m<Datm 

[0 0 9 5] Ull 6(1, HIl 4 (B) (C7F-f*«fig;©fE 

5 C 

[0 0 9 6] *N+lftm#Bi-5i:, M2*ST*jg7" 
7y^Kk ig^xn-Y k (CJ: L 

tLF*Sfrt>^, ffH^STig-^-trV^Mk, ^ifv 
*MufcJ:<&e»i:LF#fT*>;h,, *N+lfT©B*# 
*ifetE»»©LFitt3 2!tlilPjlJi»t 
fc9 3E©jfe2E8B«»Cj:9 3 2etap^©H^iafik^ 

[0 0 9 7] fcjs, *>T^n-i:S^5y^OlEftH:l 

fflP#©IB««: l«fcfT5. 

[0 0 9 8] *i*©J:5ttSrJ:-e, MX*, ^/ 
^oCftSrfT5*frLF*Sr6 4 HB^fciTgi:-*- 

[0 0 9 9] Ell 4 (C) f±, v?^ ^ h*--y h 

©£ 5. 

[0 10 0] ##|-CfS, H — v^iy hpfcg 
fc-fctn— , vf^, v-TV, zfv y9 (D^-^f >9ak 
fflP^Jfc^USifc©*^ V^JB, Wk-(>9m. 2o© 

[0101] 13 1 4 (C) 'iCjJI^T, -f s/ ha 

-yh40k©, 74Yk, 74Kk, 74Mk, 74 
Ckll, -f^ua- 77 y9, -7^y9, ->7^W 
tl<Dfe4 1/9 fcttffl-f SttffiP?iJ-C-&3 0 

[0102] 'fy^v ! iyha=7h40u© 1 7 5M 
k, 7 5 C kti^y-9, i/Tl/^tl^tuntiM-yt* 
PtW-t-5»tttlR?lJ7 5Kk, 7 5Yk(iy7^^, -Y^ 



(10) 

a— tft-SftUDflK V* ^ttffl-t-^qttHP^ijT'fc?),, 

[0103] facm^tz.mj&tmmz., mmm^t^ 

4l^5y^ >9tife><y9<Ofrtiim-fZ> 0 
[0 10 4] #«/&-Cf4, jlWOMr-^uiL 

X, -Yin—, ^yy^tCO^Tfllll 0 (A) , 

y*. ->7yilglio (B) Srffii/^o 
[0 10 5] =S-fe©ttmP?Uttl WV^fofcU 3 6 0 K 
io j/ h (3 6 0 d p i ) ©tyf1?3 2f0©n±ttjP£r^rL 

#feP B 1H^©S{ci'9 8 KVh#0>;*'<- 

-9yy9. -f^a— ffl©frfctb P?iJfl 2 o©^ >^ j/ 
hSrfflv^r irt?tefe©ettbP^:©fg*U-C*j 

9, 6 4 Ksx h#<DEft*:EINMC*T3 r 5. 4 

fc s ^fiD- yy-^nilT'y^^Ci^i^C 

[0 1 0 6] Ell 7(41111 4 (C) \C7F-fffii&<Dj ls9 
V^y Y=^=-y h£ffl^fc#£©KfWB/£ifiS&*-f« 

20 [0 1 0 7] IN+ lfrfcJ»B+>$i:, M2*SiT'?g 
^7-^Kk tSl^^n-YkfCj:5ffi^i LF^ 
tK |3aiti->7yCk, j&v'T^C uicisia 
iiLFWtJ^ ®4^ST'^-trV^Mk, 
■H>9Mu[z£.zmmkLFi>m£>il, 3[Hl©*SISfik 
(C «fc 9 H«as£j*-f S. #*SEfEftfc0> L F *{± 3 2 Bfc 
WRM*15)-Cfo9 3 0©^IE»(c«fc 9 3 2tttajPyiJ*g 

^©H«7)5fe»$tb5 0 

[0 1 0 8] ^3LU — t^Zfyy9<DUmt, [life* 

h©ttaR?iJSrfflV^- tT'fgf©6 4 h'y h #©!£&£ 
1 *(CtT 9 r t ^T'# 5. 

[0 10 9] *«^©l9(Ci-Sr tT, 5fe©«^i:lsl 
9-a^ltft LFM6 4K 

[0 110] ±iev>-f^©«^J(C*3^T'b> 

(ct3^T-S(c^fe©ia®SrtT*p^^fcfc, **<SffcJ: 
40 ^©>f l/9i?*.y HctSt^Ttt, =S-ferat-^^ 

© «t 5 K&feT— §5c*?\ o fc{4B i 4 9 ^* t 

[Olll] *|SEJ6W©J:3lcffltS*»lPJU» R— etW 
P^Elcg&Sfe©^ Sr6tW-f-5-< y9otma^ 

so .5 0 
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[0 112] *'£M®\\Z-m^Tz.'0 9 ~y^y b^- 

=-y httlRl-ttfflaElcgfc5fe©ftfcffiP5»J*:»«&< 
a>oI?« K »3Si- 5 £ k # T- # 5 fc CO 4 5 4 

[0113] &ib\ &mM&](D4 l/t> 'jx. y h=^=-y Y 

[0114] ifc, #Jlffi#J-?ifcPJLfc4 5{c, j^Sfc 

[0115] $^(c, *ni60ij©-f v^*- h y yv'ii 

4 5 tc LTtil\ * ttmfaWV 4 0 KF*l§l5£#f>IU 

[0116] i <omm i 

(7°y ^*g|5) 0 1 8 l4±fElli£#J i a>WBM 1 te*3l* 

IHT-feSo Hll llc*UfcSJ)fi:l^«©S*fcH:, R— 

9, 0 2 0(cfcVTt,IS)«ir-r5o 
[0 117] ©^s^-Y^fcittti-f 5 

etUlPJU, y ? Y y ^ Srllfflti ttffl P?ll*f t 

5^7 s/^W ^ffi'f^v'is' b^-s/ h 1 1 OK 
t, S^TWV^SrBtffi-rSfttaP^J, gfcv'TWV 

* ^rtttm-r-satmp^j^-rs^T w ah s? 

* y h=L~y M 1 OCt, S^^-f^^Sreta-f 
t^-rfW^ffl-f^'^ij' h 1 1 OM 

k. s-r^o-^v^srettu-rsetfflp^ sw^n- 

y > Sr DtW-f 5 Stttl P 50 Sr^-t- 5 Y ^ n - -Y V * JS 
^•^x7 h 1 1 OYttt+t y y$>4 lK9f 

[0 118] W^^x? Fa=5' b) 01'9I4*W 
Cl^Mi'^^s' ha^y b 1 1 OK, HOC, 
1 1 OM, .11 OY©*j££*r#»&tB0T£>9, M 
W^«5 4£l^ Hi 2}C^fSi^i:{Jtfp|#T?fc5 0 

[0 1 19] 0 2 014, ^WCffll^S-C^^aiy b^- 
= y htf>J»tt^«5 4£t-*-3ff- Kl 2 lffll*»e>ji. 

-T^ffll^filSttfeftT*^, &ifcgf4S 6 0 vtt® 

«P6 1a, 61bWP>tlTl^o 



.?0 

[0 12 0] 02 114, ifE-f^v^y b^--;y b<7> 

4 y^etl±lP5iJSr«tlE«iWJ^?)^fc0-efc-5o 

bfcffli^S. 

[0 12 1) i2 1ttJ^T> 143Yu, 142M 
u, UlCu, 1 4 0Ku(4i^-('>'^Srnt(lS-r-?)Pttli 
P5U, 143Yk, 142Mk, 141Ck, 140K 

[0 12 2] &jg$^^(£M/SLfcetttjq5iJ(4l^ 
f-htc 5 3 6 0 Ky h (360dpi) (£> fyft* 6 4 
fl©Rttb p L#feMtt*iiiR3[©ffin 4 9 8 etm p 

[0 12 3] 02 5140 2 l l^t-fy^v'iy 

[0 1 2 4] *N+ ltTKliiB-rSt, ^lSfiT'jg^ 
77^, Jgv'TV, ©-vifV^, jg-f^a — ^"4 5 IB® 
£LF;iifrfr*L, I2t$t^7y^, S'>7y, ^ 
20 ^^n-[c4 5IB®i:LF^ ; fft)tu, 2 0 

ro^|B®(c4 5 f N+ l tr©|B»iS3fefifc-f 6. 
fBS^WLF 1:14 6 4 thtJJP^T?*) 9 , 2 HlWjfeiSE 

[0 12 5] 02 214, <<>9 9 Jx.y y Y<DttL<D 

[0 12 6] *«S|T*f4P— -Y isti/z^y h*-~y hfHK 

tBP^JSr^L, -Y^a-, vfy^, ixT^, -y'yyy 

14010 (C) {c*-rt»S:ffl^5 0 
[0 1 2 7] 0 2 2(C*dV^T, iiV^tll 5 3 Yu, 1 
52Mu, 151Cu, 1 5 0Kuf4#H'>-^£etl±! : t- 
SStttiPM, 15 3Ym, 15 2Mm, 1 5 1 Cm, 1 

5 OKmttffcSW^fctttti-rSefcfcHPJlJ, 15 3Y 
k, 152Mk, 151Ck, 1 5 0 K k J4S-T 
Sttti-fSiittiiP5iJT*fo5o 

[0 12 8] "P, jSft-O-^JCMJ^LfclitttJP^M 

. lsOf-fotcQ 3 6 0 Vy V (3 6 0 dpi) <r>\fyf- 
40 T*6 4iBroet(iiP^L : §-feP^{4*ii?K^Ci®lc4 9 8 

[0129] *W©»frrt:» » 1 **-C?»^7 y ^ , S 

cf.^^D-(c45IE®iLF^ff^, J|3jtelE-e*^ 

HF /JSfT^tv, 3 0«feSfB»(c 4 9 Btfl^^S-r 
6 0 *Eft*Sa©LF4H:3 2 SkttiP5U^T**> 9 , 3 
[Hl«*SiEfi!:(c4 9 3 2thtbP5U^«lii^E®Six 
so 5 0 
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[0130] #«j£cD £ 5 KJRSK fcjq*., 

[0 13 1] IH 2 3(4. h^-S' V<D£b 

[0 13 2] ^Jt?l*IH--r -yirV^y h^j, 

coir, ^--fetfM V^atWP%*Lfcfc(OSriB^t)-a: 

[0 1 3 3] 1212 3fc*S^"C, ^H^'ill 6 2Mu, 1 
6 lCuft^V^Srfttta-rSfttaP^J, 16 3Yk, 
162Mk,161Ck, 1 6 0 K k {4fflK SrqttH 
■f-SfttmP^JX-foSo etttlPMl 6 OKk, 163Yk 
coRtW p $:f4teferoi£a qjnjwtba n W<r>fexhz> 0 

[oi3 4] w&bm^tz#>mmnnx*h vcmyt 

5t\l7— y/U&yf^V— , s>^{CO^T{4III 1 0 

(A) , vfy^, v-TWCo^-crami 6 (B) tc* 
[0 13 5] HI 2 6 I4H] 2 3l:St^V^^iJ' h^-— 
[0 13 6] |^E»C$3^-C, HN+ 2tTti*gi"5i, 

let 9 HflHiS^-f-*. #*aciBft«© LFil46 4>t 

fflp^Tfct) 2m<DMmm^i: <9 6 4etap?iJ#<£> 

[0 1 3 7] ^-Y^n-i|g7'7 5'^Wffi® : (4|21^, $ 
2*S<D^,T\ ljfeS&tfcfT*^ •v&>9, "sT's 

[0138] ± 5 r. t T\ tff^cO||ife#iJ 

mmicmtt, ^y9^^inom^LFma 2 8 

[0 13 9] 02 414, 4^^'Jx.y hco£t> 
[0 14 0] ^mX-ltm—'Ofisx.-y V=L~-y hfttc 

_[0 1 4 1] 0 2 4(C*3V^T, 173Yus, 172M 
us, 171Cus, 1 7 0 K u s 14. -^rix^tvOfeco 
8*^:^©>hjKtt*ttm-f5ttan^ i73Yui, 

172 Mul, 171Cul, 1 7 0 K u 1 14, -ttt-p 
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[0 1 4 2] 1 7 3 Yk s, 172Mks, 171Ck 
s , 1 7 0 K k s (4, Zfl^tKD&Ofe-'f ^{?<T>tbWM 
• . SretW-fSttaPjlJ. 17 3Ykl, 172Mkl, 1 
71Ckl, 1 7 0 K k 1 14, ZtlZ'tMD&iDfeJ 

<o ±mm * ot tts -r & at a p m -e & 5 0 

[0 14 3] /J^«(0-r^^^l;{4^2 0 p 1 -C'$) 
■9, sMSM©^ 4 0 p 1 X-fcSo 

[0144] 0 2 7i4, 02 4 (C^-fY ^ v 5 ! y ha 

[0 14 5] »N+ lfTfc*B-*-5 t» 

V9, mjx.u-<D>bWiffiK£Z>&®bLFi)mt>ti,. 
n-(0*«»tcj;5f2^i: LF^Tfrft, 4@©£2EfE 
20 L F4I4 3 2 eta R?iJ^X-fo 9 , 4 0cDK»*:ST- 3 2 
[0 l 4 6] *«^co4 5»c», «>f ^fcJP*., Ks> 

[0147] ±ev*r*t©«j*»i:*s^-cfc* ifJfiOHlfi 

^O-T^^^S' ha-— y Mc*i^Tf4, #fe<»iitap 
@(4*0m0jco «t o ic^-fe-Sc-tir-f, feffilt t ta 

[0148] *fc#*»«-eRW Lfc«j*(cj:4x{i|llfe 

^CO-Ci/^14 — 0<D4l/9i?x.y hai j/ hf*3{C*t* 

[0149] ^wMh%<D , mmmmm^, &mm^.z 
^#iu, m-stap^sicis^s^-f v^srata-r 
s-fv^stap^-^^ffl^fc-O'^^is/ b 

so sfl/y~ i?x.y \>zL.-y Ir)— QtaPHtC^^S-feCQ 
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st m a m * mm a < a>osft« ic ^$1- 5 r t & x 1 5 & 

[0 15 0] /iti, JfcHSSM^'f >^ v^y h-^-S' b 
[0151] *35JKWeRWUfcJ:5fc, 

[0 15 2] *^^J<D^^^*- M j/^Ji 

-YV^^— hi) s'^Srffl^^i^lCLT^S^o 
[0153] 1 ©gjgfll 2 

[0 15 4] ^JtfM^v 5 ^;' hi^j' HifH&fc^ 

s-y Y=L-y V 2 1 OiUoi^T, 2 1 0 Y u fiSH^n 
-Ofe-Y V^SrfttW-f 5fttaiP?iJ, 2 1 OMuli^-vif 
^©fe^ V^Srfrttti-rSatttiP^J, 2 10Cul«-> 

rvcofe-r v^srsta-rsattiip^j, 2 1 okuiii^ 

7y9<n&4^9*Vk\totZtmu&U 2 10YkJ4g 
^a:n-(Ofe't'i/j5'Srqtffli-^5£ttlP?iJ, 2 10Mkli 
m-r-e^f^&A Z>»tmnm, 2 10Ck 

ttSv'TVrofe-O'^SratUl-rSPtmP^J, .2 1 OKk 

&4^^ai:iiia^H±lA>^htc<0 3 6 0 Ks> b (3 6 
0 d p i)©eyff3 2fit7)ia:tilP5rt*3€-fetDehffl 
P?iJIBIH:*iS»tS©«fcJ: 9 8 Ks> 

So 

[0 15 5] SBljfeaE-CftT'vs'^fciSIBftiLFiS 

ft, |g3^Tig->7>l£j;£fa^i LF^rfrft, JB 
4*ffiT^v-TVtcJ;5|B@i:LF^t=f^tb, H5t££ 

^i?V*K«fc3gE&i:LF#:frfc>ft, JB7*3lET?jil'^ 
n-ic£3IE@i LF^frfrft, S8$StWxn- 

=§-^SIE»m<75LF*(i3 2tt(±lP 
^J#T*$>9 8[s]WfE^StcJ; 9 3 2 PttbP?iJ^C9iB^ 



[0 15 6] *»J*l^*S^Tfc. 5feW^li^J[D#, -£ 

/i<fi#fcw«aM»e>ft*. $«btc, n»©>r^y* 

£>, #fe<OlB®jfe*roo/i#*fi:ft(4^:EIRKwJ;5fc# 
fe-ffcit1\ &/iofc{Sm£/i?>iN?mt LTlB&jfegcD 
ofctfjB©«4*«fd3*5&*fc»feft3. 
[0 15 7] ^Hlfe^JW'f 
0>-f V^6htbP5lJ^|^-frttUp^B^aA<0< 5 

Pn1H^/i^ 0 

[0158] ^feraoetw*^ 5 ^^^aiE-rs 

^^/i^fc**HJfeWw J; 5 (c^fep)-B^±(cia^iJ 

[0 15 9] ifciCMIfcjeDXetmPWSfeSrfettlC*^. 
5wi:X\ EiftjS«OiSi±fcnri6i:/i5. 
[0 16 0] 44EttMt>^o#HtfiMIQ«lc, 
20 &$mmu H-etiap^afc»/i5fero-f ^^«:i!tm 

«Z)/h®{WS^rtgt/i5. 4fc^*^ttwJ; 5/iK*/iS 
W»**HMfc»jEM»tf*B£ /i 9 (SffitMb fcwtg-e 

[0 161] ^b^V^^-hy h 
3.^5, bir|^«{Cdr-y y yi?±\Z.&1fc-f? > Z bilWt. L 

30 fc^f^ y y 5?±KI4)MWrr fc-f ^ ^.--J* ft 

5*- b y y^Srfflv^**s$lil/j^koffi-c»* b^ 
[0162] nife^j i ogmm 3 

EI2 9tt-Y^n-, v-TX /77?§4fe 

©^^v 5 ij'ha= : yh224?r7 U— A 2 2 OfCj; 

v-famcu&z.xti-timj^'ryx.y YA- h y ^ 

'40 v^miiSr^L-Ct^So 

[0 16 3] i^ij/ h^=s/ h 2 2 4W«fig|±5t 

[0164] 4o©^y?yij/ha=^h2 24li7 

T££tlZ>o 2 2 1l*yu—J»<DZi;<-X'h'9, 2 2 2 li 
4oW^-^y h^-y h2 2 4<D§mM$&l 2 0 

so tc)fr<D^*y- y-X*hZ> 0 SBiUS^ 1 2 Oir^^i?^ 2 2 



t#lwl ¥6-226998 



25 

[0 16 5] H3 0tt±SE— frS'TV^as' YD-Y 
V yV>2 2 2«r**y ^{C&«Lfci#Wl§^5:*L 

[0166] -OWX? 118 l±tt^ 9 2 3 0 (c J; 9 
±T2o<DgflM(-tt^b;ftT*D'J, ±(0gPMt-^'O'^ 

r^y^-^j' b y s/v>2 2 2 t^r^n 

1 1 8 i*£E«as**n-< v^^^ 1 1 8 ±.0 

[0 16 7] h^-y McfcV^T 

[0168] ^y?v?i^ h*>— h y s> 

^f±**o-Y>*8t'mP?iWS|BI-lifcttlP?gfifeiBfciBI«A- 
<o< Fasy ht, 

[0 16 9] ^MWy^v^iy h^^y hrtO^et- 
tb o ?f J -fe FbT £0 ttl ^ 5 v^Srlf jEtN&iSMSjfcV* 

[0 17 0] iftgla&LTftkttiPO&SrfettK^ 

[0 17 1] $tb{c. -Yv^-by rWy^'^i 
y h*-hy •yi?tmmz.* J rV y-^CMtSIt 
Li/ -f^^y h*- h y s'^ir-ML 

[0 17 2] ADxT;*^ffiM>b5feWl«fe0iJISl«(C s £ 

mmnm^mm^miEumi^m t * 9 <s«*Mt: *> ^r«g 

[0173] HJttfiJ 1 ©ffW4 
2Bi*©Iii*apS:Sv^v^c:*5«KE1Brs. 
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[0174] KIT, ID 3 1 L-C*«l©EftSrttM 
IfcTSL aa»Ktt:4Iii*IB*r^Hi*lRlK2ie>nSii: 

tic, Mh?Ka=ynt, *<»whftx*w®mm 

10 [0 17 5] *C^2ffi^^X-|^-O^W^8ffl(D 

W*SrSi^SvMcE?U Lfcg|$#-efc5 OB 1 BSi&ei* 

[0 17 6] WtMTOiti|ig<E>*Kj£9 IBft^s/ K 

£Bft0fl*&tt;B~£L,fc8L *3SE*j&£iiSfrfc>ii5. 
rrTigffl^ixStfcttlPtt, SKv^Sfl^efclfln 
t, S-fV^ttttlPMWrt, T¥^4oWfrttliRT"fc 
2 o § 0 r.coB*K»$^?>iii*gE?iJ(i, SliiE&sfefiRf 
t£&l x 2iB^5:2v^^cLfctro-C*±ISqtttlP/5Sja 

[0 17 7] &<D^4iE&*g-mC*TfB&~s' 
[0178]*UT, wCta»^fi{cJ:9^1®*fa® 

30 [0179] uiT, isxmmzmte-t^ t xm& 

[0180] ±j$C>J; 5 ^WfB^fe^rffl^S i i t? 

[0181] ±3ZEH1S^JT{4, 1 x 2jS*5r2i/^v^c 
[0 18 2] $^fC, mm^y Ka.=.y h©«j«f±*« 
[0 18 3] *J3. ±B-f'<-CO|llfeWtt*7-Bi{(ie 

[0184] &L±vLm Litnnw iist.vzo&BMK. 

[0185] ±iE#HJ£#!|-e* L/c J; 5 ID— W-f > 
so Y, M, C, KO-r^^^riitlil-SthtbP, &>Z>^ 
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ttfflp£l£tf 5ri^T'£5©-C\ &&coE® Ky h 
Sfcf±«-*8S©lEft Ky MW?©uS*&*as&#fcfc 

[0 18 6] _h»LfcJ:5fc». SMK ^y£ib 

Z>Z.kte<nbZ.kftX-%Z> a 
[0 18 7] aTK*+*IM92*sJ:U«*oagB««:» 

HiSM i ^oi^co^^j-e^bfc^-r ^ ©thffipia 

[0 18 8] SeoT, 6tTw3Elfiein?l4, §OM9l*sJ: 
tWtroasiSWfc J: * , ©qfcttl q#l©— fWfcfc: J: 

^JfeM i^<tlRl«T% «-i!ttB a ^U*s— «cf b * ix/jt v ^ 

[0189] **s, sxTx^-tnmfflX'i-i, mwffi&is 

[0190] HJ6#J 2 

yh (KJlTtli, Bft^y Kirfci^?) ©flWtS:*** 

[0 19 1] frmMfflX-ti-?? -y? (K) , i/T> 
(C) , -mis* (M) , -f^n— (Y) ©#4&©3S 
it UfcSSfik^ y Ktt«t*hJH' ^y Sfcttiffl© 8 tttb p 
t^V^fttaffl©8PtffiP©H-l 6attUP**"LT^ 
5o :©ES^5' KW'S-l'^ywefcBPgaBte, H12 1 
lc^1-qttilPB2fli:P)«T*&9, &»ttb P^'J^r— "t" 

[0 19 2] Htfi^-(?*-r*|plk:e«^y K©«»* 

Eft««*» b*^ vy te^^t-i&j^o -cse» 

[0 19 3] *HH^Jtit5i/>TI4, &©m&5lt»«ffi 
©^ V y ©•Srft-micoV >T $ ?> \Z.m&_<Dmt£ -5 > y 
SretW-f-SIS^y K*«V»T««i!tt6r 
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[0 19 4] r©IfiS;i3 3 (A) *5<fct* (b) 

[0 19 5] fflft'f V* Ka ^t'Us' h©*li, IKB± 

■c^flia^fe^flo fcu#t>, E®B»©ifc©^ 5 o % t 

(A) lC^-fJ;5fC s 5 0%£l±©^«c^S*3tlTV>-5 

y-#|BI— HSffclEftSftSfc, lBSfS/c>? l£fT*>iA;£ 
^5>T>'^ftH:4flaFkHiS*., »^tUU««tt»if 1 00 
%»ci£v^li^/jroTL-*9 (1213 2 (B) ) „ ~©fc 
£\ ffl5\frti1zmmz- -i^y Ky hSrlE®LTt) > ^© 
g|S#ti:*III© Ky h^ltJc^feT^SW-C^W-rvy© 

H#©*^7|S]©-fem *£#EftSi«£#-C«$te6i:fc 

9. &ftEft#ftin©Efe£&&BttStt£. «ssep^ 
[0 19 6] ^nas^ltfe^-c, 

[o 1 9 7] ;;t'f o-Wiyv-ismuktz, 

5iS^co-tT\ BI10 (B) ti^l-g^^-ItT 1 — ^ 
30 {Ct5^T«A*B^SSfi 12 8^5)2 5 5 ©^W 

iWfc*s^T, tft0J©H5-a-_hfof ) ^5Pi^(C_hfB4a©^ 
[0198] *|UfiWef±4HE»3fefiTfia»$ix5 W* 

S-C©l2®ili«W^-— ©**U L*«'> r k frX- 

40 9Jt<*5. 

[0 19 9] H3 4fc*iV^-C#E»*3lEfe»J:ffi* 

[02 001 11 Eftjfeffi-ettlBft^ y Krt <D± 1 6 tt 
ffiPOrt, %M V^gP5>©T^©4etttlPSrfflU'>S< > 

fct©T?, ±EettaP^E@T#5±B^©^SrE® 
^E^M^^v'T'v, s(3Lu-<om^ Vy-asfT 
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[0 2 0 1] 2 B»*38ET?«±, «»#lfl]fc:*>r V 

H*tt\ is i EflbfeaE-ciBft £*Lfcja»o fc 4 Kiit*§©$t 

*##tt'f*n— , WVOJHlCttS. $oT, f|2E 
[0 2 0 2] fftf, 4iIilttS©*Si£D©&, SEK*[SlT- 

«3B»*alE*fft>*b*. r. ^-etefflsttittttintt:, 
^(0 4fftwpx-fo5o ;:©E»£*t4i?im»g:*ffr©E 

y ojft&tfSltv^y—vmMMt fetus rtt/i5„ r. 
fflc&ft&j>m'<> i> \z xvfcfeZ tux L*' 

[0 2 0 3] fg4E»**T\ SlpftfliK^ 

LT^feTia®^s/ KW^etWP^ffl^ixSo r©E 

ftlHtt&%, &J:tfSfl2Hffc$iJg-mgE{cgfc.Y 

4: t^y-v©»«^ft:«)^i«<^S©^T*4>5„ * 
Lt: ©E»*5(Efc II MfWS«^©E«ti:£T 
fS7-f5o KE3, fcJ:i«Mlifc««fcoi^Ttt:wi'i4 

[0 2 0 4] CUTIBWHEUT. ^16 
PtWPSrffl^Tv 4attbP^I©«EiS!9^t^fE@S: 
Jl|I&**«9&LTft<„ 

[0 2 0 5] «±ttHLT#fc#ifcfc:.fc;ixtf» Bl3 2tC 

o»fc5±H<MWEfc:, **0© 2 tST^-i' ^Mffcfc 

3&*$it-cv*6. lot, wK>r ^tzm^x^m-z 

[0 2 0 6] — *j -Y ^JT*>i&JWIS»CJ:*fc 9-0© 



(16) 

X 2 Wit LTI^S©-?, ftJfeW-CKM LfcHI 3 3©i 
-&«tt) fc$fe{c<|feffl^©^ttiLSra)^2)^i^fcb5l5 
"0*5. ±oT, ttK-CIEftLfcKy h©fi«>5ffia© 
«K-effiftUfcKy h©£*5B«©*ij-&£& 
■««*-C»Sff»U< , 3 tax* J: 

io [0 2 0 7] c© J; 9 fc#;tK:g-3»ttf, 3- 1 X 2 o* 

(0 7) ©±5*«JSft©E»^y K-Cfcfetffefcfi 

i$«?U:fc!>#5. US»U -to-*?, PI*S3^J©Wi 
<fc?tcft«9, K*±fclF5S'*A9*3U'U »b*»S©A 
4 0 0%«±©-< tttSOT, ffl® 

[0 2 0 8] *ia6«tt, W^lSlEftSrfi 1 5 BIKE w 9 

5o ^UT, #{c^tu*-e©tftWt?(45fe(c^V>SrE 
-5„ U^L. V^©iT*>ii^Jiie*{i, C^I^IS 

[0 2 0 9] r i^*T-mPJ*LT#fclH3 2t 
[0 2 10] tiM V^Sr3tlcE»Lfc»&»ctt, ^©^ 
#fett5o rtitc^-L, SI^V'^SrjfefcEftLfcSW'fc 

tt©M©*^SI^>^T*©^J:?) fc'Mt^fjHf 
its. $fe(-, ^Kyha**:* <-«£&#*©-?, ^ 
tfc«lfctt»fed»J5ciiilftS:»5ri:*«-C#4. tot, * 

so [0211] S-C fcjfclCEflk Ufc^tt, tft 



f# Bfl ¥6-226998 



31 

. ftSSH >9 \££iX&fr£tii> Z t iii^ot, &B 

mommmbtiz* ±ot, s^^srSfcicES-t-s 

[0212] $ e>IC**jt«TH:, #fe(4^ V* fciSfc 

xt>4t\ ^©GtmnaiS: 
IK3 9 * ft fc 11 3 5 jc^-f <£ 5 {cia^ij $ -frixtf v o 
[0213] £JLhttWLT£;/{:J:5H:. #HI£«£4ti 

[0214] mmm 2 1 

3dKM2#(MKtr&«:^y Wftfe -r&fc>*>attijPB2?!l 

[0215] *Ml$ffl(Dtm~* y KttA&H 3 6 (c^ 
-f , t -hEIUte« 2 t IrH§, 1 6 ficostm P £ 

i?U(£ia?U1- SsE©^* KSrJB^sa^ r:tiii8-fv 
9^y Yb^^9^y KSrMfi**, E»jfe6*l6lfc 

[6] x 4 stm p -^oga^ij $ *t v> ?>„ 

[0216] *mX'tt.ffl&<nQm:77 y9, v-T 

-Y^n-t HJ£0iJ 2 t I5]«fa« 

i£9 *|6j<£>BB?iJMS«: 1 il 9 i-PSS t>©-?l4fcv\, 

£;b-tt-O^^WT\ #«E&£W:>f;:#K:3-E»*S 
tt ©tt* 9 *(4 2 B*t§ h ft So 
[0 2 17] 03 714, *«fcJ:9Eftl/fci:#©Eft 

n --C-«/f ^ !> -^Bfc&Eftra^SrflUcJ&o T 
t^So 

[o 2 1 8] es^^^t, ^7^7-^^ 

-fot5^^T^«etttlRte«*-C^I(l$^So -WB#v- 
T >-P±ffi P tt^fflJT 4 qtttl P #?Et5^ . #f 43BA *1f 

5 fc^ic, $ 1 BftjfeSE-ctt^r vqtup roT^w 2 
efctH R £>&S (cGftffiit^RK $ ti So 
[0 2 19] jglEft^EH:ai&e»T?*>5W^ IS® 
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fc*#$ttSo *^>*#5tefc*#£ixa©-ew::fcE 

HtriBfcfcS. 2B»*I<0$E&9OTTfr*U JJc 

0>£2E»jt36^i:iHE< o 4*s, *^JT*t±fEHJSW2 

X 2 CO B * If t S E i v > {£ ft o It h <D £ ffl 1/ ^ T ^ S o 
[0 2 2 0] fg 2 Efifcfe«(4, tteffe 
9<D*sTl<', WL4>9<0*sT><Dtife.&m3k'^'('y9& 

ai^v^WKy Kl«>f^©Ky 1-coJl 9 < it 

aS§*ST*#feivS Ks> h<t 9 
tt^tcOt^So - -*-C<0 2Ie|C0|S@^-C*>'7*>«0 

ir^cSo w©mK«««fciR<$&2B{MWt-e 
tVXI/^So 

[0 2 2 1] ^ro^3*5 4t>*m4ffi^*ST'l4, 1 pi 

20 ^^i4-7-^>^BttapgB^*fis:LT-as-rscDt?, m 

««TT'i4 v-T VStm R «5tctt*-f5«-B«««T?ii»: 
^>T y K h ©E»«s & $ 2xt ^ < o 
[0 2 2 2] ->7y Ky bWEft^^$tlfcHBt« 
*&aS}fcl£E&£*t,S<£»ti:, ^©««iW^o-fthUJP8S 
L tf f 1 51 5 fa»*St*fe?)„ ^xn->fy 

^, m.4 >9<Dm\zmw&iiz>o tu &«t±fcrco>n 

30 -B*i: gEfCv'TW>'^^KilX$ti/T^S± 
icE®$ixS<D-e, -f^a — r^ti-^W^wJS 
9 ^Tfi'Jt-*^ < B 9 ii^, K y h Mft*mk<?>m.¥ktt 

[0 2 2 3] W±oo 4. 5 fcJH*E»3fefi*ffi«-eak 9 

2^S^W-r^n-sttbPSl5(C'fiebfcHtro^ 
E^^^^T^S. r.rT-(4, ^TtOB^^ctCfc'^ 
T^T^E^^T^tVfc^fc-f^n-^lEfiiituS 

40 OE^y K«^(c4oT^$tlSo 

[0 2 2 4] Sk±®.mLX%tc£oK*£j&Mtz£h 
ti. Sk&M >9^y Y*ft^ttl3 7-'09i>^ y hE 
^SiC*JV>T, S^V^OStWR^E^^lS] 

&fe^^P£WR£*J^9*fit£ia?iJ£i£S 
rtlCioT, ^I^E^cD^W-rv^fT^iA^Jllii® 
Hf-Sfetrfe*34t>*^tffe^«< L, &&fcB&£# 
Sri*ST'tS„ 

[0 2 2 5] ^J{ctJ^Tt, *fti$9*rS](-Sa?iJ 

•fS-f ^^fe(D)ll#J4lS9 lCRgofctC0T?|4^V> 0 if 

bo ro^ga^ij-cfc*^^{c*3^x^^*Sr#sr tas 
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[0226] mmm 2 <d&mm 2 

[0 2 2 7] _hi$ vtzmMffl 2 aaxi^n^rm 1 T? 

turnips' K<5oM$ff:t©t*&-5fc 0 ^.tiictt 

^Lfc^^^etttiPSrr ©tails' Krtfc^a&sa^Jo 

[0 2 2 8] E9 3 8H, ^MMM^m^ SlEft^y K© 

[0 2 2 9] #ife>r V^lCOV^T^^tuS'f v^wet 
tilP 8i®, ^V^©atttiPSr8<@^rL, IU6{|I© 

timmyjjfaicyyyir (K) , ->7V (C)., ^-fe?V 
? (M) , -fxn- (Y) ©Jl{w|a?lJ$^-CV-5^, r. 
©(W-8- 3 £fe©atffl PHttE^fc 1 n£tb P #fifc 9 fe 

[0 2 3 0] HI 3 8 lC*il^T, ~-s> K±fC|UftT?*Ufc 
©£5fci£fflPB*J*j*&«ai:, r. ©ftsSPifSili&fe 

layij-rs 8 ettbR©-fe&u:g& 5§p^tcfitt ltv^< r 

[0 2 3 1] 039 {C^I-HJfe^JlCj; SiEfiMWSSr, ± 

^flfcKW LTl^S r i tt±|H^^J 1 t p|#t? 
fc5©"C\ #fE®**©a«l2@T-H:, ->7y, $>5^ 

5 r £ 1 ft $„ n r -cm 5 BCMUS t tt£felE»^ s> K 

[0 2 3 21 14 01^ H3 9{£3ott5^6!e&*fc5£& 
-c-fcSo rrT?ttc#fe*s-tix^iiii*-foi"ti.fcttll 



(18) 

2 jo J: Xfi&m 1 T*ifi-<T # W <&8!l*£ll*Mc t , 

[0 2 3 3] kZ. 6T\ ^J-C-14, fe*fcofc^fc(t& 

ferontw p ia?y*^i4 r ©la^JtcPio fc t> ot?h: 

ftt\ jJ!JciW*<5oHiL-c#feSrBa5>I$*T 

[0 2 3 4] ifc, E*^y Krt©#*iijR^W©tt«J 
4o^TP£tijP?iJ£gB?iJ-r£^ i: ttffift^y KMlSt 
[0235] Sfetc, EftizilB-^-t-setUlproSASiK 

l, mm <o < frtittm* te&mc&&<Doteg 

[0236] $ & ^ijicjo^x ismmm 1 1 IrI 
« . 9 * [6i icga^ij-r § -r > ^ © «# r± 1 it 9 1- 

20 lofctOT*fiil\ i?©£ 5ftia?iJT*'blRl«ft^)*Sr 

[0237] u±m.w vftmMm 2$sx u&mm i . 2 

tcjo^T(4> ^T2^«ta^tcJ:5M^M^J{-t 9 

l $ < ©stm p &mm-rz> z t tcft 9 , * fc/ 1 

iBKOSBftjfejlE-ei^iSiftW^rtfciT^ii*^*^ ^^©«6 

[0 2 3 8] HI 4 Hi^^SriSfflLfc-f V^iy b 
fE^gW'f ^^!R§ISjf^S:*-t-fc»©El-Cfe9, HI 1 

[0 2 3 9] 04 nc^T, #df-^r y^l 7©F>1 

(D^i lsfW.Ufc2 Oft. HI4 1 (A) (c^ixS J; 5 
(c, =^^s'f^i/^FtcthttlP^J*ffi2 l©iff»fcffiB-f 
aiSfcENSft-Ci^a. ftfc\ I2I4 1*©^«S©^ 
40 *8|5^3 0ttti:HJP*»e>!»v^ttl**wfc (K9ISixi/t) -T 

[02 4 0] 141 (A) It 7 5rP±aiP 

B2 \\z.®m^xm\-$i'-7*W)ftis j £, 

WiJtiti^, 1-ft^*>, «-etlUP©>=^*^is 

so S©***^?'-? 0 ! 1 7£tfcttjR®2 l*»fe3l*(BH- 
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[0 2 4 1] 04 3(c*1"J:5»c, DtttJP^ffi 

*xi0 5;&5£C\ ^ *:/^lSttt5i£^\ -fy^io' 
4 <£>=§• <t>*ixi 0 5»^©»rffiaas/h$</jto-c*r^ 
-#li<fcoTUi:i\ ov^;:tt=§-<tMxi o 5 wgp^ 

[024 21 04 1 (A) W^JlT'fi, ^-r y-f\ 1 7 
F^lilStA/iW^-C^lUTJot?, -Y>^©l&ft2 0 

3 <om& t mm^rn r w&m 2 1 tc#*«^ t>m 

*t^H 7 tthttiP iWW(C^W3 1 

5 0 y^©«^«Mtt*ti s *ty^ll 

[0 2 4 3] 04214^!)? S?©±|BlfeMMfc©Wi 

**-rms;0^fe«?, 042 (a) rt£»iwr©:w»«:.- 

04 2 (B) »±»»«©*l!8**-f e 04 1 
(B) tf, 04 1 (A) yyv?*r±jE» 

'P®®Zlttcm&<D*ryyft1®<Vtiim$:^-t < > 04 1 
(B) *5j;tf04 2 (B) |$PpU3 1££ 

#©**y:/rttt<D:tfcl8«:ia4 1 (C) lc^-f 0 -f-fcifc 

*>, 041 (b) (Dftm\cLxm3\xi>'7&ntfifmz 

», 04 1 (c) fcjS^-J:5^ ?^-:/27£riILT 
7rt^ltbttfc#?LRo^^^gii|X*2 OttW>W 

*m^wmmz.®m-z>o 041 (o 

#flJT0M , >'*»JR#2 0ttttUiP®2 1 fcj£ 

[0 2 4 4] -t LT> r<0l#, * + V S'v?*fc5-fie5c 
Ofcg, tto*>04 1 (A) *Jj:t>*04 2 (A) <D$L 

r o1"5^ticJ;i9, BtWP^B2 1± 
w ^ >- * 81 9 £ $ & t £ *'J> $ * 5 r t # -e ft 5 o 
[0 2 4 5] &Mol&im±e>J^y-&Qi)m'Pi'Z>tz 



(19) 

[0 2 4 6] Rgtffl 3 1 ±E3t»«-C 
li^f-ry y^*£jfe£#l6llc^!&§*fc;&s, BI*2E*l6j 

l*U-Ct>Av\ 

[0 2 4 7] «±tc «t 9 , *JdHUfc#«rK"rt 5 r 1 4 < 
[0 2 4 8] m4 4n&5\W)i¥(04&i<offl*7fi-t-tztb<D* 

io [0249] 0441^1^, ^ty^l 17©W 
■fytWNLfrs 2©Mtt, S^I^tV^SI* (-id 

2tt % 04 4 (A) lC^-t-J;5iw, ^-YyV^ymzuk 
ttJPiffiI8 l ro^Wiai-Sioi-IB^^ttT^ 
5o 04 4<P<0*«§lgB#5 3JSBtaiR75^®^tll 

20 [0 2 5 01 044 (A) 13, Hs-T'll 7%ettJbP 

/I 9£jILT3f-v 1 1 7F«i(C*JESr^$-ar5r 
iJCttJ^fttaP^fe^f 5 2^K5l$^5*t«ISr* 
"To ^©t, 9f^W^-f $ V^T?, 04 4 (B) fc*-f 
<fc5t£, 1EH^S> Kir***:/! 1 7£«:a*U ^<D 

W{cHwai5 4*Mf&-t?> 0 zmm^y Ft*vy7°i 

^(i, ^■ 3 .-7 f *)5^H^l/^i«|g4fS:iiUT5pBI*.© 

[0 2 5 1]' 04 4{C*5^T, #?LS(0-f >-^®JtX^5 

£tvT^5„ ettbRffMffi8 1 i^ft5'7 , ,l 

' 1 7<DEUCfo5-f V:? 5 3 ft, 04 4 (C) |C*t£5 
(C x -Yl^Ki|3i#5 2raK§l*fC«t9^V^®J|X^5 
2{|IJ^oT ; fT^^5o 04 4 (D) tC^-f 

lE^s/ KwetWP^ffi8 l lc-r>^Sr^$ 
<C^««t?K?l|gia»^S:!»T-t-5w4:iflS-et5. r 5 
UT Bt W P 8 1 K-f V h 4 V^T'K § I ID 

5. 

so [0 2 5 2] :3 r-YS'7'rttC#?L«<7)^ V^fSUR* 



f# HI ¥6-226998 



37 

5 2^imrti>^.tKH^. <&$m<D*w7 1 1 7rt 
(KA^vm^^Pfe (P±bjp [5 8 1 ^^31 

[0 2 5 3] (-trote) 4*, **WH:, m\c4>9 s S 

[0 2 5 4] *©tt*ttfc*jft*lBC3fco^Ttt\ Mx. 
tf. *H#fFlg4 7 2 3 1 2 ^14 7 4 0 

7 9 6»WJB»fcR|*$*vCV^<5**W4SDa«rffiV^T 

»i L-TIi, *H#fFjS4 4 6 3 3 5 9 ^WlB* 

4 3 4 5 2 6 2^-PJIffl»(Cta«c$tlT^5 <fc 5&*><D# 

SBWfWfcBfltffrSU 3 1 3 1 2 4-§-BJ*ffl#iCiEig<£*VC 
[0 2 5 5] faft^y K©«J*i: L-TH, ±3£<0#WiRB 

omfrtmb (iWK««e&4fci±ieatti*i&) offitc 

6#B«WB4 5 5 8 3 3 3^IH*B#, *H#rp|g4 4 

5 9 6 0 0#M*B»*fflV^«^fc**Wfc^*il5fc 

y bzn%m&&fc<D\ikm%>bi-zmj&*ffl7F 

•f-S4*BflBB5 9- 1 2 3 6 7 0#^«^»«l3i^/U*©ffi 
**«:8M5li-6RI?L*r!fcm»lc»****«rt*HI*i- 
9- 1 3 8 4 6 1 ^#tcSV>fc«fifei LT 



(20) 

J* 

[0 2 5 6] JPpLT, ±^JOct9^v'y T As* 4 •?(»%> 
io [0 2 5 7] *fc, #3891WfB^g<D«/&i LT, IS 

b&XZZ* 

[0 2 5 8] j|t^5SIK? K©«fifcl^L 

20 fi&Koi^-cb. #J;U£^&<D^ v^tc^j&tT lfflo 

[0 2 5 9] $ P>t£j)P;L-C, «±»K bfc*^PJH^ 

< ftmt-fZ>i><r>*R}\,^Xh£<. hZ.^tiJlsPi?*. 
•y bttX-a-Oy- 6^3 0°C£1±7 0t:WT<73^ia 

min^HS-mcj yy-tm-ViZteThtDZm^X t i 

jcioTWfex^k-t-sttKw-r *«ffl-t-s*6-fe 

4-5 6 8 4 7^«*>5V^WHIBB6 0 - 7 
1 2 6 0^SIcE«J^J;^a #?LKv— MMJgp 
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[0 2 6 0] £b\Ctoz.T, *J8^y^i?xj» ME® 
[0 2 6 1] 

[0 2 6 2] *fc, 1 @©»tt-C|Eft"r«/«C««S:^MW 
U *»or©^J«««)iiiitfS:««clHlw«H!iK:J:oT^ 

OUttti pelagic J; Kft^y K<0±8E«S*<B« 
[0 2 6 3] r.w*S*, S6«©/hS!fl:«Sa**riBi:*ai: 
[BiEa>ffi¥&K90 

[m i ] ft&vmm *m^*7-4 v~ y 

[0 2] *«tfe>©*4S:KM-rSfcif>©RWHtf*> 

[03] »«tffe<0»±*«w-*-sfc»©'R9iBi-ea> 

[19 4] *«trk©ttft£R3l3^S/^©«91ig^fc 

[05] ^#Jaa»jfe*KHi-5fc«>©(itWPEfllts 

[0 6] E»Pi«K:i3H-S6fre)*±w]SCH«:«Mi-5 
fc«)»SiPJ0X*fe6o 

[0 7] ttslEWOGA^y Kwm^iES0t?&5c 
[0 8] i^m<n%lim\\^n^7—{^i;^=.y 

bmmmm^mmmi&^TP-ry'ti yy-mxhz, 

[0 9] H8K*i-Mfft«#*Q.31lHlBS©— WSr^-r^n 
s/i?0T*fo^o 

[010] 0 8(C*f-^S<9^itx-y/KO«S;0T? 
[011] *^BJO-Hlfe0iJtC^(t?)*7 — fy^i^x 

s' hiE®^e©sgi5«^^*-t-#4ia0-cfc?>» 

[012] **M©-3llfi«K:*itt*-rV^^3iy b=- 

-s> h<o«figsr^-r^-ft?^0-e4>5o 

[013] iB'f h^y b£«/&-f5?»tt 
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[014] *&W<DMMmcfrfrZ'( V 5 ! y\-^- 
[015] 014 (A) fC^-fttttjPie^JtfM^ i** 

[016] 014 (B) (C^i-^V^thttSPlB^JW^^ 
tftBJ0Tfc5,> 

[0171014 (o ^*-r^ v^pttHRia^ijro^v 

[018] *&W<Dfo<Dmi&mK]SVZ*9-'<l'y-i' 

[019] ilBteWiafiWJCjoJtS^^^biy 

[02 0] ±fBft!lWlllfeM(c^§^^^v ; ^3/ ha= 
y h^«#5?«Sr^:i-^0T?fc5o 
[02 1] ±Ete«H^J(cg8 u ID-^v^^is' b 

[02 2] ±«Bte©JUfi«teH U R — f^^yh 

nvkmumtt-tZ'OirVx.y b=L~y bSr*1-*5*; 
0T*fe5„ 

[02 3] ±IEtetOH3fe#iJlcBIL, IS] — f^i^i^F 

ZJlsy-iP^y b^-~y hSr*-r«^;0t?fc5. 
[024] ±Ete©SB6fllK:BSU IBI— -f y9*J=.y b 

30 -f^^etrnft^^SBtthP^J^i-S-f ^'A? b 
[02 5] 02 nc^-r^r ^^Ptwpia^i©^ 

[02 6] 0 2 3\C7jk-r4>y-nk&a$mc04>y- 

s, b^- b^ffl^fc^wiiI^^S^^-ri5iBJ0 

[02 7] 0 2 4(Cjf:i-^^^DtttipgE^JC0'f >^ v 5 ^ 

5, h3L=s/ b*fflv>fc4^a-©iii^^iaS2r^-rtft^0 

40 T'foSo 

[02 8] #38«©i*bfcto©fSlM»|fcB8U fE®{Cffi 
y-i?*y V=>-~y bftK^-tZ>4>y-V^y b=>--y b 
[02 9] *89!QHlK0!llcH U v 5 ^ 3/ 

-by y ^©«JSS:*-*-»»»«ia-e*)*. 

[03 0] *«WwHl(S«fcHU, — #ffl-Y^S?*y 
so -MUTfoSo 
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[03 1] *&W<D£t>Ktil<Dni&MlC£Z>%&mftMZ 

[03 2] *&w<Dmmm2Kfrti^tm^y mi&z 

[0 3 3] 4MWIEftSrfTofcBSlw>rv^ Ks> hO»*M 
[03 4] ±EIQJi«2K«t50|Eft*t»S:»Mr5*: 

fc©tfclH0-cfc5 o 

[03 5] ±G?tttffl2 0j&BffllC;taft>Seft'^9' K© 
fIS:«)jEB0X'fc5. < , 
[03 6] ±IEHJ6^J 2 ©aEJKWfc*»ii>SEft^ 5/ K«r 

[037] 03 6tcifiVitmm&&zwM#M*nm 

[03 8] ±G!ttfl2O3&£tt0K£fltota*>S1B 

[03 9] 0 3 7^^Lfcffi^5' KfciiEftttSBS: 

[04 0] 0 3 8fc*-r.E»jcj3ij-5*feo)5cffffi|lSr 
RE f £ fc » © R m 0 "C *> 5 o 

[04 i] *&w<D$mmK&v%** y^wmMtt-* 

[04 2] ttW0XkWtz&»&** y-7WttMM¥t: 
[04 3] «3(E«Ka>*»S*-iry7TBK«lfffc»W-t-6 

m.wmxhz><, 

[04 4] ±E*-ry7TlBUWl!©te«)«*RWi-<5K 

1 HfftXfcflB 

2 Sf^gP 

3 CPU 

4 ROM 

4 a XtibtilS^WErr—-? >\s 

4 b •?X*fy?ir—-?/\< 

4 c It^iVUCRf-T'/V 

4d igf&tg9#ttx-://U 

4 e -fu^fy A>j$ 



(22) 

42 

5 RAM 

6 B^s-g-^agp 

7 yy^^^B 

8 s<X7 4ls 

1 1 A^^V^MIEHK 

1 2 feffiiE 0gg. 

13 |R£j**i«fclttJCR|H]B 

1 4 a^^f^WjEISIK 
15 jftKfiQ^rtlBlK 

io l 6 2ffi<b^SlH]K 

4 0, 1 1 0,. 2 4 0 ^y?i?iyFa=5'h 

41, 241 dr-tlls/^ 

4 2, 24 2 SMftn — 7 

4 3,2 4 3 #4 K~>t7 b 

4 4, 24 4 IESj^/W h 

4 5, 2 4 5 =^-y !J yv^E— ^ 

4 6, 2 4 6 mfe^-—y Y 

4 7,1 1 7,2 4 7 ^--Y S'T'SB 

5 0 tmmm 

20 5 I t— 3j?— K 

5 2 
5 3 
5 4 

5 5 Jfy^ftiKff 

5 6 7 4>\>$ 

5 7 -Y V^tt&gW 

5 8, 5 9 »^ffl^t 

6 0 tt§]»)i 

6i -o^tty&q 

30 6 2 j£ 

2 2 0 
2 2 1 

222 3^^^— 
2 2 3 

22 A -<lsWx.y Y=>--y h 
2 3 0 -i YV 
231 |i 



*#Hfl ¥6-226998 




[H3] 



[HI7] 



92 



91 



WV 3 



<-•— 



(A) 



* H 





L L L L L y 



Ku 





® 






@ 




© 


© 






© 




© 


® 




© 


© 




© 


© 




© © 





® 
® 
® 
® 
® 
® 
® 



(B) 



<C> 



ft IP] ¥6-226998 




If! ¥6-226998 



(25) 



[1219] [022] 




I63YV 



[mil] 

[02 4] 




t#Pi¥6-226998 




60 



(27) 



[mi 5] 



Yu 


Yk 


#2Jt* 




















Mu 


N* 




Yu 


Yk 


*3it* 


















Cu 


Ck 




Mu 


Mk 




Yu 


Yk 














Ku 


Kk 




Cu 


Ck 




Mu 


Mk 




Yu 




Yk 






KkKu + CkCu«-MkMu*YkYu 






Ku 


Kk 




Cu 


Ck 




Mu 




Mk 




Yu 




Yk 


fcN+2?? 


KkKu f CkCu + MkMu+YkYu 




® 




Ku 


Kk 




Cu 




Ck 




Mu 




Mk 




KkKu + CkCu+MkMu 








® 




Ku 




Kk 




Cu 




Ck 


*>N+4tt 


KkKu*CkCu 














Ku 




Kk 




KkKu 





® 



[016] 



Mu 


Mr 


Cu 


Ck 


Yk 


Kk 



® 



Mu 


Mk 


Cu 


Ck 


Yk 


Kk 



&3*dfc 



® 



Mu 


Mk 




Cu 


Ck 


Mu 


Mk 






KkYk + CkCu+MkMu 


Yk 


Kk 


Cu 


Ck 




Mu 


Mk 


fcN + 2*? 


KkYk + CkCu+MkMu 


Yk 


Kk 




Cu 


Ck 


*N + 3-f* 


KkYk^CkCu 






Yk 


Kk 


*Nf 4tt 


KkYk 


® 






KkYk 



[mi 7] 



Mu 


Mk 


fc2;*A 
















Si]****) 


Cu 


Ck 




Mu 


Mk 


fc3*L* 
















Kk 


Yk 




Cu 


Ck 




Mu 


Mk 














Yk 


Kk 




Kk 


Yk 




Cu 


Ck 




Mu 


Mk 






KkYk + CkCu+MkMu 


CD 




Yk 


Kk 




Kk 


Yk 




Cu 


Ck 




Mu 


Mk 


*N+2-rj 


KkYk + CkCu+MkMu 




Yk 


Kk 




Kk 


Yk 




Cu 


Ck 


*>N*3«r 


KkYk+CkCu 












® 




Yk 


Kk 




Kk 


Yk 




KkYk 












© 


Yk 


Kk 




KkYk 





*#gfl¥ 6-226998 



(28) 



[mi 9] 



[02 9] 




Yu 


Mu 


Cu 


Ku 


Yk 


Mk 


Ck 


Kk 



[02 51 



% 2 Jt& 



Yu 



CD 



Yk 



Mk 



Cu 



Ck 



® 



Ku 


£3** KkCkMkYk *KuCuMuYu 


Kk 




Yu 


Mu 


Cu 


Ku 


* N * 24t KkCkMk Yk + KuCuMuYu 




Yk 


Mk 


Ck 


Kk 


* N * 3W KkCkMkYk 



® . 

[H2 6] 



Yk 



Mu 



Mk 



Kk 



Yk 



Mu 



Mk 



Cu 



Ck 



Kk 



© 



CkMk + CuMu-KhYk 



Yk 


Mu 


Cu 


Kk 


*> N + 2 *i" CkMk + CuMu t KkYk 


Mk 


Ck 





ftSfJ ¥6-226998 



(29) 



[02 7] 



to 



\ * 



CM 



3 



3 

o 



44 



m in 

22 

J2 3 
+■ 



oo 



3 

OO 



CVJ 



CO 

*1 



J 



01 
3 

O 



3 

o 



j2 



O 



J2 
o 

I/) 



3 



J2 



O 



J2 
>- 
J2 

o 

us 
+ 



o 

. — 1 

•r* 
ro 



3* 
O 



3 
2 



2 



2L 



'2 

o 



"1" 



3 



O 



2 



CO 
3 


1 


J2 


Kkl 


Cus 


. 3 

o 


IS 
o 


O 


j 


I 






Yus 









© 



f# US ¥6-226998 




*#HH ¥6-226998 




[B34] 




fclfrtM*: fc2fe4*£fc *3*i<*jtfc * 4 $5^4*** 



@38Mv7 C — Y 

©3fc4v* Y^C 

®3Hv7 C— Y **4v7C — Y 

3Uv? Y — C **iv; y-C 



t#BB s F6-2Z6998 



(32) 



[HI3 5] 



Y 


M 


c 


K 


& 






• 








• 


• 










• 










• 




© 
© 


• 




• 
• 




© 




• 


• 




© 


• 




• 


! 


© 


® 








© 












@ 














® 




© 


® 


@ 






© 


& 


0 


® 




© 


• 








© 










O 






© 




O 










O 










O 










O 










O 










o 










o 











[0 3 6] 

























3 




© 






® 


















9 






• 












• 




® 


• 




® 


• 





Y«£fcO 



[03 7] 






fc2fe4*fcfc *3W*«fc ^fi^tjt* fc5fc**:X* #Sfe4»«: 



C4v? * — * 
© CXv? — £. 
® CMvJ & — ft+Y4v? * — & 



ftffl ¥6-226998 



(33) 



[03 8] 



9 • 



9 • 
© # 

e • e 



Y M C K 



[[214 2] 
(A) 



41 

, V 



I10K HOC 1IOM 110Y 

i ■ [ [ 




117 117 It7 "7 



19 



ipr 

19 



tfOK HOC 110M HOY 

i I ( t 



r" nil wir bp 

,,7 117 117 117 




T9 19 
21 



[03 9] 




*rte«*** *2ii&BtM: #3l24*fcfc *b4£.«M£: *5&ttMLfc %G tet**ft 



f# US ¥6-226998 




ft Ha ¥6-226998 



(35) 



(A) 



52 



(B) 54 



[044] 



MO 53 




19 



ri 8r 

117 



110 53 

-4- 



52 




81 



19 



117 



110 53 




(51) Int. CL 5 
. B 4 1 J 2/485 



HUB* ItrtlSS^ F I 



9012-2C 
8703-2C 



B 4 1 J 3/04 
3/12 



10 3 B 
M 



(72) mm 1L% 

«jR»*fflETA-? : 3TB30#2# ^ir 

(72)*9I* t 

J»fr«*HKT*^3TB30#2# 



(72) »W* t&flK Hfiffi 

. 3UR«$;*: ffl ET %=?■ 3TI 30# 2 t§- 3^ 

(72)^pj# n» am 

P3 ETA^ 3TI 30# 2 =*ir 



